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“D”-shaped armor. Three or 
more cables installed simul- 
taneously without lead. 
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A Question 


ee a power supply system has sufhcient 
earnings so that, after paying operating ex- 
penses and fixed charges, it can liquidate part 
of its bonded debt, is it making a profit? 


Any business man will answer “yes” to that 
question. So, also, say three of the five members 
of the Federal Power Commission, the other two 
dissenting. Jutifying the decision, the majority 
opinion gets down to bedrock logic: “As a matter 
of fundamental principle, such repayment of 
capital investment can only be made from profit.” 

The oceasion of the decision was that the 
Central Nebraska Public Power and _ Irrigation 
District sought to escape payment of charges due 
under its license from the Commission. The claim 
for exemption was that the power from the 
licensed project was sold to the public without 
profit and from this claim arose the Commission’s 
consideration of the definition of profit. 

By itself in its instant circumstances, this deci- 
sion is not of terrific importance; its incidence is 
quite restricted and the amounts of money 
involved are not large. But the decision takes on 
more significance when it is joined with other 
evidences of the growing disposition of higher 
povernment to assert power to extract revenue 
from government at lower level. For instance, last 
year the Ohio Supreme Court ruled that the Cleve- 
land municipal transit system was liable to the 
state for real and personal property taxes. The 
U.S. Supreme Court upheld the right of the fed- 
eral government to tax the “Saratoga Water” busi- 
hess of the State of New York. Earlier the Couri 
had denied federal tax immunity to the state- 
Owned liquor business of North Carolina. 
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and A Trend 


Whether it 


will grow stronger and continue or weaken and 


Here are indications of a trend. 
peter out is for time to tell. But even now it does 
say that present immunities from taxes or fees 
enjoyed by any government business operation or 
by any operation sponsored or fostered by govern- 
ment may not confidently be considered as 
perpetual. This FPC decision and others like it 
are manifestations of a tendency to deny such 
immunities. 

The tendency is simply the working out of inex- 
orable logic. The area of government and govern- 
ment-fostered operations can expand only by 
encroaching upon the area of operations of the 
nation’s citizens. As the area of their operations is 
reduced by government encroachment, — the 
revenue resource in those operations is also 
reduced. Government, always wanting more 
revenue, thus is forced to turn for it to its own 
operations. 

In this light, the FPC decision in the Nebraska 
case, based on an eminently sensible definition of 
profit with which most people of intelligence will 
agree, becomes noteworthy less for that definition 
than for the apparent trend to which it adds. 

There is nothing forever to prevent any superior 
government from collecting revenue by tax or by 
fee from any government of lower rank. The only 
government that in the final analysis cannot collect 
from government below is the one at the bottom 
of the pile. If the trend continues, as probably 
it will, the questions whose answers determine it 
wil] decline in importance relative to the trend. 
until, as have so many of right and justice in the 
past, they become practically academic. 








ALUMINUM Substation 


for 


D. R. PATTISON, Electrical Engineer, Pennsylvania Electric Co., Johnstown, Pa. and 


MAINTENANCE of substation struc- 


tures in electrical transmission and dis- 


considerable amount. This is especially 
irue on systems such as that of Penn- 
sylvania Electric Co. where sulphur 
and from industrial 


tribution systems has long been a 


problem and a continual expense of corrosive gases 


DETAIL of the bolting and riveting of the rolled aluminum angles, I-beams 
and gussets; members made of aluminum alloy 61S-T 





plants render galvanizing very ineffec- 
tive as a preservative coating. Such 
atmosphere can break down the zine 
coating and start corrosion in a very 
few years. Then the painting must 
start and be repeated at very short in- 
tervals. It is difficult to arrange to 
take the voltage off these stations so 
painting can be safely done.  Fre- 
quently only one section at a time can 
and this may necessitate 
several trips by the painting crew bhe- 
fore the job is complete. This is ex- 
pensive. 


be cleared 


For some time engineers of Pennsyl- 
vania Electric Co. have been studying 
the possibility of the use of aluminum 
in place of steel, especially at points 
exposed to corrosive gases. It was 
expected the first cost would be high 
compared to steel but if maintenance 
could be decreased the additional first 
cost mi ht not be prohibitive. 


WPB Created the Occasion 


It so happened that war demand 
made it necessary to find out how the 
cost would compare. A_ station was 
needed in Erie at Powell Avenue. The 
War Production Board would not au- 
ihorize steel and the necessary wood 
beams could not he had. By this time 
the remarkable 
minum made that material available. 
It seemed that aluminum was the only 
answer and we welcomed the chance t 
find out how it would work out. 

The station was manufactured by 
Kailway and Industrial Engineering ©°- 


production of alu- 
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Eased UPKEEP and SAFETY 


FRED BURHENN, Engineer in Charge Substation Design, Railway & Industrial Engineering Co., Greensburg, Pa. 


Powell Avenue 15/7.5-kv. substation at Erie entirely of aluminum members— 


Advantages found in postponable maintenance, decreased erection time— 


Enhaneed safety qualities offset greater initial cost—Second substation planned 


Aluminum Co. of America gave much 
valuable help and engineering advice 
in solving the problems met and de- 
ciding on details. The station is now 
in operation and has proved all that 
was hoped for and in fact is so satis- 
factory that another such station has 
now been ordered for a location where 
corrosion is a real problem. 


One-Third the Weight 


The aluminum alloy used for the 
structural members of such substation 
structures is designated as 61S-T. This 
material weighs only 35 percent as 
much as structural steel and has a typi- 
cal yield strength of 39,000 pounds per 
square inch. Structures built of 61S-T 
weigh from 40 to 50 percent as much as 
similar steel structures. This aluminum 
lloy was developed to provide a struc- 
ural material combining high strength 
with unusual resistance to corrosion. 
tis being used in ships, railroad cars, 
tucks and structures where low main- 
nance and light weight are desired. 
‘Mechanical properties are tabulated 
in one of the Engineering NKelerence 
“heets on a cubsequent page of this 
issue, ) 

The 15,000-volt structure was erected 
‘tirely hy hand. No equipment was 
loved in to handle the members. A 
‘tw of a foreman and eight men, 
nly one of whom was a skilled con- 
‘tuction man, erected this section in 
‘ight hours. Similarly the 7.500-volt 
‘tucture was erected in six hours by 
‘ctew of six men and a foreman. We 


believe a similar station in steel would 
have required at least a week and 
maybe ten days. Time was saved by 
assembly of trusses and A- 
frames which was made practical be- 
cause of the light weight of the mem- 
bers. even 


factory 


of the assembled trusses. 


This is shown in the illustration where 


the designing engineer easily lifts two 
of his trusses. 


Joints Waterproofed 


Alumilastic, a waterproof mastic ap- 
plied by brushing, was used at all 
points where members were bolted to- 
gether. This was to fill any space there 


FRED BURHENN poses as one-man structural gang carrying two substation 
members framed of aluminum angles. Alloy weighs 35 percent of steel 
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THE 7.5-ky. structure (left) is entirely of aluminum (3 bays). (Right) The disconnects are 400 amp.; the breaker by- 


passes are 


might be so that no water could col- 
lect. It applied nicely, did not run 


and matched the of the 


appearance 
aluminum members. 

In shipment a few clip angles were 
bent but they could easily be straight- 
ened in the field. Some of these clips. 
mostly on footings, had heen welded. 
The welding annealed the aluminum 
a subsequent heat 


This makes it impractical 


and necessitated 
treatment. 
to weld clips to the long members as 
the heat treatment would be difficult. 


This, however, is not necessary as the 


THE 15-ky. structure (left) is also composed of aluminum members in 
(Right) Stresses were based on 2,000 pounds per conductor 


of a foreman and eight men. 


crew 





100-amp., 3-pole, airbreak switches. 


bolted joints have proved most satis- 
factory. 


Advantages Gained 


Our conclusions can be summed up 
very \luminum — substation 
structures are thoroughly practical and 
can easily justify their initial cost by 
the saving in time in erection and in 
cost. They 
They rate 


easily. 


decreased maintenance 
make a good looking job. 
high in safety requirements as painters 
do not have to work around live wires. 
They do not have the rough edges fre- 


Stresses are taken at 1,000 pounds per conductor. 


quently found on galvanized members 
which can cause ugly cuts. They sim- 
plify grounding requirements because 
of their high conductivity. 

Pennsylvania Electric Co. definitels 
likes the Powell Avenue substation and 
has ordered another which is a 33-ky. 
outside station for Broad Street, Johns- 
town. This substation will be erected 
near the main line of the Pennsylvania 
Railroad and close by the Bethlehem 
Steel Co. plant. Erection of other simi- 
lar structures on this system is con- 
templated in the future. 


4 bays, was erected manually in 8 hr. by a 
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Measurement of 


CARRIER CIRCUIT IMPEDANCES 


Teehnique of determining spur shunting impedanee, effee- 


tiveness of traps, matching impedances—Simplicity of 


substitution method—Procedure and precautions recom- 


mended for making the indicated 


WwW. Hi. 


CHARACTERISTIC IMPEDANCES 
of carrier circuits are usually assumed 
to be of values ranging between the 
This 


assumption would be true and calcula- 


extremes of 300 to 600 ohms. 


tions would confirm it if other factors 
did not enter in which can cause actual 
measured values of line impedances to 
he very much different from those ex- 
pected. * 


Impedance measuring offers a differ- 





FIG. 1—Traps constitute a finite im- 


pedance to a carrier signal 

A. Condition without traps in which 
spur of 5-ohm impedance shunts the 
line of 500 ohms. The total is less 
than 5 ohms with the values treated 
as parallel impedances (assumed as 
resistors ) 

B. With two 2,000-ohm traps between 
spur and line the total shunting spur 
impedance is 5 + 4,000 ohms and 
the effective line impedance is 500 
in parallel with 4,005 ohms or about 


444 ohms 


ELECTRICAL WORLD e August 3, 


measurements 


BLANKMEYER, Communication Engineer, The Montana Power Co., Butte 


ent approach to carrier application 
problems, particularly in seeking the 


clean, ideal type of installation. Al- 
though most carrier engineers use 


some form of impedance comparison 
not expressing actual results, specific 
values will be found advantageous in 
many cases, 

It is a comparatively simple pro- 
cedure to measure line impedances at 
any frequency on which the available 
transmitter can be operated. Through 
proper interpretation of this impedance 
data, detrimental line conditions will 
be indicated and steps can be taken 
to improve carrier transmission. How- 
ever, this method is not a panacea to 
be used with exclusion of the popular 
but 
rather for use in conjunction with it. 


transmission loss measurement. 


Impedance Measuring Applications 


When excessive signal attenuation is 
caused on a line by a resonant spur. 
an impedance test will indicate the 
short-circuiting effect directly in ohms. 
Since a resonant condition in a short 
result in an effective im- 
pedance of two or three ohms, this 


spur can 
value becomes practically a short cir- 
cuit when referred against the normal 
value of four or five hundred. 

After discovering this condition, the 
usual cure will be the installation of 
line traps. unless another frequency 
can be selected which does not allow 
In some cases the far end 
of the spur can be terminated in an 
impedance equal to its characteristic 


resonance, 


* See *‘Adaptation of Power Systems for Carrier In- 
stallations,”’ Exvectrican Wortp, March 2, 1946, pages 
61-63. 
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value. Then the line appears continu- 
ous and reflection, causing standing 
waves, cannot take place. 

However if traps are the solution, 
after installing them, a second im- 
pedance test will determine the effec- 
tiveness of the trapping. Since traps 
cannot be LOO percent efficient, they 
must represent a finite impedance to 
a carrier signal. Instead of appearing 
as an open circuit to a signal they 
develop an impedance of several thou- 





elements and cir- 


for substitution 


FIG. 2—Essential 


arrangement 


cuit 
procedure in measurement 
A. Normal simplified circuit repre- 


senting phase-to-ground coupling 
method 
B. Artificial resistance load  con- 


nected to substitute for line load 
C. Substitution of small equivalent 
capacity in addition to resistance 
makes it unnecessary to disconnect 
the line connection of the coupling 


capacitor or deenergize the line 


49 
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FIG. 4—Experimental arrangement for measuring power line impedance at 


carrier current frequencies 


sand ohms at resonance. Fig. 1 shows 
a simple analysis of this principle 
where a resonant spur taps a continu- 
ous line. With two traps having 2.000 
ohms each placed between the spur 
and the line the trapped line has an 
impedance almost 90 times higher than 
before and signals traversing this point 
in line will be increased accordingly. 

When traps are bench-tuned in prep- 
aration for installing, usually little 
knowledge of the effect of the line on 
the trap frequency is available. Despite 
the apparent broadness of the trap 
tuning while in the line, the accuracy 
of tuning may be altered slightly. 


Accuracy in Tuning 


Improved accuracy in trap tuning 
can be achieved by adjusting them, 
after installation, to present maximum 
impedance at the desired frequency. 
Traps which can be fine-tuned while 
in a hot line are particularly adaptable 
to this checking method and they 
should be adjusted while the test trans- 
mitter is operating on the correct or 
center frequency. Traps not easily ad- 
justable should be checked by varying 
the test signal frequency each way 





FIG. 


50° 


3—Meter connected to read, 
carrier line current; (A), phase to 
ground, (B), phase to phase coup- 
ling 


from the center frequency. Maximum 
impedance should exist at the desired 
frequency and any deviation must be 
corrected through cut and try trap 
adjustments. Such trap measurements 
will be taken at the point indicated 
in Fig. 1A and in some cases the spur 
line can be disconnected from the main 
conductors. This allows direct meas- 
urement of the spur characteristics 
without the masking effect of the line. 


Matching Desirable 


Among the other possible applica- 
tions for impedance measuring is the 
accurate matching of carrier equipment 
to lines. At plants and substations 
where carrier energy is allowed to fol- 
low several lines radiating from the 
station, the impedance facing the trans- 
mitter will be low since several line 
impedances are paralleled. For highest 
efficiency, the transmitter output must 
be matched to the actual impedance 
facing it. In a specific example, three 
100-kw. lines each having 435 ohms 
presented a total of 145 ohms im- 
pedance when paralleled on the carrier 
channel. Accurate matching of carrier 
devices to line in any case will in- 
crease efficiency through better energy 
transfer. 

When selecting a frequency for a 
proposed carrier channel, impedance 
measurement again becomes useful in 
determining line characteristic im- 
pedance at any point or series of points 
along the line. If any doubt exists 
relative to the effect of spur lines or 
equipment on carrier energy absorp- 
tion this can be revealed through a 
series of impedance measurements at 
various frequencies. These measure- 
ments, taken every few kilocycles, can 
be plotted as an impedanee-versus-fre- 


quency curve to show graphically the 
more desirable frequencies of opera- 
tion for that particular point in the 
line. Use of frequencies at which the 
lower impedances occur might provide 
satisfactory operation for short-haul 
channels, while long-haul operation 
would require trapping off any equip. 
ment causing low values. In_ other 
words, high loss channels resulting 
from low impedances limit distances 
to short haul application. 


Measurement Principles 


There are several possible ways of 
measuring line impedances in which the 
equipment required, ease of perform- 
ance and accuracies obtained, vary 
from method to method. However, the 
substitution method is reasonably ac- 
curate, uses ordinary equipment and 
is easily conducted. The results are 
accomplished in this scheme by dupli- 
cating the loading effect of the line 
in a substitute calibrated resistance 
load. This resistance load must be 
adjusted to a value that will accept 
the same carrier current-flow as was 
accepted by the line, or in other words, 
to the same impedance value. 

Essential elements and circuit ar- 
rangement for substitution are shown 
in Fig. 2. Substitution of the load 
only is good practice (B) except for 
the fact that a line clearance is neces- 
sary to disconnect the capacitor high- 
side, not to mention the time and 
trouble required for this task. 

With substitution of a small equiv- 
alent capacity (Fig. 2C) as well as the 
resistance only the capacitor low side 
need be disconnected. This can be done 
easily, although care must be exercised 
to provide a firm ground lead from the 
capacitor low end in addition to the 
usual 60-cycle drain coil. Combined 
capacitor-resistance substitution elim- 
inates bothering with line clearances, 
which makes impedance measurement 
simpler and faster. 

One fundamental requirement of im- 
pedance measurement by this method 
is that resonance must be accurately 
maintained. A resonant circuit 1s 
purely resistive and will permit ac- 
curate observation, but a condition of 
non-resonance represents an excess of 
either capacitive or inductive reactance 
which can overshadow any possibility 
of accurate impedance test. 

Because resonance must exist in the 
line coupling circuit, capacity substi: 
tution is necessary unless a line clear- 
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ance can conveniently be arranged. 

Error introduced through capacity 
substitution is negligible because losses 
in high quality condensers are com- 
paratively low and uniform. 


Measurement Procedure 


In preparing for a line impedance 
test. the primary requirements are a 
carrier transmitter, a line tuner, line 
capacitors and the substitution com- 
ponents. the measurements 
are taken where capacitors can be bor- 
rowed from other equipment for the 
test. However there are cases where 
a portable transmitter, preferably bat- 
tery operated. will be desirable. Capaci- 
tors can be connected by a hot tap 
under favorable circumstances. 

Care should always be taken to have 
a drain coil solidly connected from 
the low end of the capacitor to ground. 
If the coil is removed accidentally or 
otherwise. the capacitor instantly as- 
sumes full phase-to-ground potential. 
Results of this can be very disagree- 
able in spite of limited current. 

After connecting the capacitors, line 
tuner and transmitter, it is necessary to 
adjust frequency to the desired value 
and set the unmodulated carrier output 
to low power. Around 10 watts is a 
convenient power to handle and there 
will be little danger of damaging the 
set by removing the load while making 
adjustments. 


Usually 


When one is actually ready to meas- 
ure impedance, the line tuner should 
be carefully checked for resonance and 
the carrier line current accurately read 
as indicated by a meter connected ac- 
cording to Fig. 3. Next is removal of 
the tuner-to-capacitor leads from the 
capacitors and reconnection to the sub- 
stitute network. 

With a center-grounded _phase-to- 
phase connection, both line currents 
must be measured and balanced. Also, 
since phase-to-phase capacitors are 
effectively series connected, the sub- 
stitute capacitor will be one-half the 
value of one unit. 

With the substitute network in place, 
the condensers are to be adjusted to 
establish resonance as indicated by 
maximum current. Tuning inductance 
should not be altered, because this 
would change the circuit resistance 
which must remain constant through- 
out the test. 

Next is adjustment of the resistance 
load to the value which permits exactly 
the same current as was dissipated in 








SHY 


FIG. 5—Transmitter and power supply combination used for impedance test- 


ing. 


the line, then recheck of both adjust- 
ments. 

Finally, to express line impedance 
in ohms, the calibrated resistance is 
to be read directly or measured with an 
ohmmeter or bridge. 


Network Components 


Considerable variety is possible in 
selecting these parts, which most well 
stocked carrier laboratories will yield. 
The variable resistor can be any type 
unit from an expensive non-inductive 
power decade down to a simple slider 
adjustment power resistor. A practical 
and convenient power decade is avail- 
able which is capable of dissipating 
sufficient energy and is adjustable in 
l-ohm steps. Maximum resistance 
need not be above 1,000 ohms except 
for checking impedance of traps, in 
which case a higher range is necessary. 
Generally, units up to 10,000 ohms 
should be on hand with power ratings 
of each unit sufficient to dissipate the 
carrier energy normally used in test- 
ing. For example. if the line im- 
pedance was found to be 50 ohms, the 
resistor of that value must not overheat 
under the full test carrier load; 20 to 
25 watts is a safe rating. 

Ordinary wire-wound resistors are 
satisfactory because the inherent in- 
ductance is cancelled out by maintain- 
ing resonance in the entire circuit. 
Moreover. extreme accuracy in field 
tests is not mandatory: practical re- 
sults obtained in a practical manner 
usually suffice. 

The substitute capacity unit should 
be constructed around a 275 to 350 
micro-microfarad variable transmitting 
condenser rated at 1,500 volts or 
higher. This variable condenser must be 
shunted with mica condensers of the 
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Transmitter operated on batteries when a.c. power is not available 


sume or higher voltage rating so that 
a continuous capacity variation will 
be provided from minimum to about 
0.005 microfarad or whatever 
mum substitution value will be encoun 
tered. Fig. 6 suggests values for this 
network. Each capacitor unit will be 


maxi- 


connected through a switch so that any 
combination can be set up. 

For measuring r-f current, meters 
of 0 to 2 amp., 0 to 1 amp., 0 to 250 
mils and 0 to 50 mils will be found 
useful. The upper and lower extremes 
ranges required depend 
the extremes of impedances 
will be High im- 
pedances represent low currents for a 
given power level. 


of current 
upon 


which measured. 


Throughout the tests, excessive stray 
capacity in connecting leads is to be 
avoided and the carrier supply volt- 
age should be assured to be constant. 





values 


FIG. 6—Suggested branch 


for substitute capacity unit 


5] 











Boiler Experience Burning 


REFINERY WASTE FUELS 


Three Pacifie Gas and Electric steam plants designed to 


burn low grade refinery waste are located adjacent to 


oil refineries—Five years’ experience in burning these 


fuels is recited 


E. G. GOTHBERG, Pacific Gas & Electric Co., San Francisco, Calif. 


WITH the initial operation of three 
steam plants located adjacent to oil re- 
fineries in the San Francisco Bay area, 
Pacific Gas & Electric Co. undertook to 
burn various quantities of refinery 
waste fuels such as pitch, acid sludge 
and petroleum coke. Some of these 
fuels gave trouble due to ash deposits 
in the gas passages of the boilers which 
caused a progressive falling off in ca- 


HEATERS (left) for pitch waste so that fuel may be atomized for burning under boilers. 


pacity and untimely outages for clean- 
ing. The B&W radiant type boilers 
selected for the refinery plants were de- 
signed for maximum fuel economy with 
the superheater, economizer and air 
preheater sections comprising about 85 
percent of the total heating surface of 
the boiler. Enough was known about 
these fuels to indicate that air heater 
corrosion could be expected at low rat- 





ings, and therefore provisions were 
made to bypass a portion of the cold 
air around the first two passes of the 
air heater. 


Burning Acid Sludge 
Trouble was first experienced in 
burning acid sludge which although 
relatively low in ash was high in sil- 
phur and caused plugging of the air 


Right: Boiler front for 


1,525-lb. boiler showing pitch and acid sludge burners in place in center o feach burner. Bailey control valve for pitch 


and fuel oil at left in series with solenoid-operated emergency stop valve at extreme left 
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heater tubes and serious air heater cor- 
rosion. This trouble was largely over- 
come by improvement in the method of 
pretreatment of the sludge with caustic 
solvents. Pitch, which is slightly higher 
in sulphur and ash than the commercial 
fuel oils derived from the same crude 
oil, does not give much more trouble 
from ash deposits than do fuel oils. 
Steam tracer lines bound to the fuel 
lines and surrounded by insulation are 
provided to keep the pitch from cooling 
and setting in the line. Combustion is 
comparable with that of fuel oil if the 
pitch is supplied to the burners at about 


480 deg. F. (a viscosity of 300 SUS). 


Coke Troublesome 


Petroleum coke, which is high in sul- 
phur and ash, proved to be the most 
troublesome of all the refinery waste 
fuels burned. It was found necessary 
to burn a considerable amount of pilot 
fuel to support the combustion of the 
coke, especially at low boiler ratings, 
because of its low volatility. Furnace 
slag could not be tapped as planned 
because of the high melting point. Ex- 
cessive ash deposits build up in the 
superheater and economizer sections 
to the extent of bridging over the gas 
passages between the tubes. These de- 
posits resulted in a reduction of boiler 
capacity and necessitated frequent out- 
ages for cleaning. Ash deposits in the 
air heater caused serious corrosion and 
resulted in a large number of tube fail- 
ures in the coldest regions. To allevi- 
ate this condition it was necessary to 
rearrange and enlarge the cold air by- 
pass ducts. 






























After a period during 
which approximately 
25,000 tons of coke was 
burned, it was found that 
the furnace walls had 
grown as much as 3 per- 
cent in width. Informa- 
tion which has_ since 
been obtained indicates 
that this growth is 
largely due to the high 
percentage of vanadium, 
nickel and sodium salts 
in the ash and that it is 
further aggravated by 
the cooling down and 
warming up periods re- 
sulting from the fre- 
quent outages for clean- 
ing of the gas passages. 
To restore the side walls 
of the furnace to their 
original dimensions re- 
quired complete removal 
of the chrome ore. It 
was then necessary to 
jack the wall tubes and 
buck back into 
place and replace buck 
stays and 

Water 
adopted as the 


stays 
chrome ore. 
washing has 
been 
method for cleaning of superheater, 
economizer and air heater sections and 
has given good results. This method of 
cleaning has also considerably reduced 
the outage time required for cleaning 
the ash deposits from these sections of 
the boiler. 

In general it may be said that with 
the exception of petroleum coke, the 


low grade refinery waste fuels. 


TYPE of boiler plant located near oil refinery to burn 


Three such plants in 


operation from four to five years have total capacity 


of 160,000 kw. 


refinery waste fuels are somewhat more 
difficult to handle but do not present 
any appreciable boiler problem. On 
the other hand certain types of coke 
that are high in sulphur and ash do 
present a boiler operating problem and 
some modification in boiler design will 
be required before these fuels can be 
satisfactorily burned. 


Electrical Failures Reflect Poor Inspection 


RKecorps of insurance company en- 
gineering departments reveal many 
weak spots in electrical design and 
operation which point the way toward 
better service. The failure of a 150-hp. 
motor in a metal products plant caused 
a property damage of over $1,600, 
The motor was 
less than three years old and no ad- 
verse conditions had been noted until 
the rotor squirrel-cage bars and one of 
the end rings failed, severely damag- 
ing all the stator coils. 
tel cage winding and new stator coils 
were required. 
workmanship at the motor factory were 
charged with causing the trouble. In 
another case the failure of three 300. 


aside from loss of use. 


A new squir- 


Defective material or 
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000-cir.mil cables leading to a switch- 
board in the pulp room of a paper 
mill caused a property loss of only 
$100, but “use and occupancy” loss of 
over $1,100. Cable short-circuiting 
was due to accumulation of moisture in 
the conduit, the mill being in a climate 
subject to severe fogs, high humidity 
and rapid temperature changes. Pro- 
tection of the conduit against entrance 
and retention of moisture followed. 
Failure to check up the condition of 
terminal insulators at an oil circuit 
breaker resulted in short-circuiting the 
switch through cracked insulators, de- 
struction of the breaker and damage to 
a bus structure in a cotton mill. Prop- 
erty damage was about $3,000, use and 
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occupancy loss $1,600 more. Another 
case of inadequate inspection was fol- 
lowed by a circuit breaker explosion 
following severe arcing of worn switch 
contacts, with $4,000 fire damage in a 
metal working factory. In a similar 
plant a 200-hp. motor driving a blower 
caused a property damage of over 
$1,200. The motor was located in a 
pump house where it was exposed to 
acid fumes and moisture. The field 
windings were fortunately not affected 
by the failure of the stator coils, but 
as they were badly deteriorated from 
the exposure to acid and moisture, 
and to have them in satisfactory con- 
dition, they were rewound when the 
stator was repaired. 
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OXIDATION TESTING 
of TRANSFORMER ONS... 1 


Mechanism of oxidation process—Limitations of acceleration 


measures—Standard tests adopted by A.S.T.M.. one 


sludge accumulation and the other a high pressure oxidation 


test—Comments on German Tar, Michie and Sligh tests 


WILLIAM G. HORSCH, Socony-Vacuum Laboratories*, Paulsboro, N. J. 


IN THE GREAT MAJORITY of power 
and distribution transformers the heat 
is carried away by immersing the core- 
and-coil assembly in a suitable pe- 


/ Neutralization 
Number 


Electrical Resistivity 
| | 
. Measured at 85°C. 


a NViscosi 
or sree 


FIG. 1—Changes that take place in 
commercial oils when aged in trans- 
formers under controlled conditions ; 
top oil temperature held constant at 
85 deg. C.; dashed lines, poor oil 
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troleum oil which is an excellent dielec- 
tric. Most engineers who have to deal 
with transformers are familiar with the 
properties which a high grade oil 
should possess. It must insulate elec- 
trically and convey the heat arising 
from energy losses in the magnetic and 
electrical circuits within the trans- 
former, that is, the core and coils, to 
outside cooling surfaces. These may 
be merely the walls of the tank or thes 
may be attached radiators over which 
air is blown by fans or the equivalen! 
during periods of heavy load. The oil 
must possess high dielectric strength. 

Since it is a poor thermal conductor, 
it must possess low viscosity in order 
to facilitate convection. Specific grav- 
ity should be low in order that water 
er even ice that inadvertently may be 
present shall sink readily through it. 
Water must separate freely from the 
oil. The pour test should be low in 
order to permit safe operation, par- 
ticularly starting up. in exposed loca- 
tions. The rate of evaporation should 
be low. Flash and fire points should 
be high in order to keep fire hazard 
al a minimum. The oil also should 
possess no tendency to coat or corrode 
copper or other metals entering into 
te construction of transformers. 
Finally, the oil must maintain these 
properties in operation. 

Transformer oils are manufactured 
lo give many years of useful service. 
Deterioration is extremely slow in most 
cases, the principal cause being direct 
reaction with oxygen of the air. The 
extent of exposure to air depends on 
transformer construction and also is 
influenced by the character of the load, 
which affects the temperature and the 


amount of “breathing.” The most se- 


vere service is typified by distribution 
transformers under heavy, fluctuating 
loads. Less severe are station trans- 
formers, operating under moderate 
loads and provided with one of several 
arrangements for excluding air. Oils 
must be processed to meet the most 
severe conditions. 


Crude and Refining 


Initial properties as well as resis- 
tance to «xidation depend on the care- 
fui selection of suitable crude and the 
proper processing in the refinery. If 
the oil is appropriately refined it is 
possible by the addition of certain an- 
tioxidants to increase this resistance 
to oxidation as shown in certain labora- 
tury tests. Certain considerations are 
involved in the practical use of in- 
hibited oils which will be dealt with at 
a later date. 

Scientists and engineers have long 
attempted to devise laboratory oxida- 
tion tests that would, in a matter of 
weeks, days, or even hours, indicate 
what the behavior would be in actual 
service which often exceeds two dec- 
ades. These efforts have met little 
success, as far as the main objection is 
concerned, although a lot has been 
learned. This is largely owing to the 
fact that what might be called typical 
commercial service is an unrealizable 
conception. It is due also to the ex- 
treme acceleration involved and the 
fact that these small-scale, accelerated. 
laboratory tests are run under purely 
arbitrary sets of conditions. The re 
sult obtained from any one of them 





* Research and Development Laboratories, a Division 
of Socony-Vacuum Oil Co., Inc. 
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therefore is purely fortuitious or em- 
pirical in so far as its bearing on serv- 
ice behavior is concerned. 

Recognizing the weakness of the 
short-time, small-scale laboratory oxi- 
dation tests and the necessity for a test 
more nearly simulating performance in 
service, the Socony-Vacuum Oil Co. 
many years ago instituted a program 
of development of a simulated field 
service transformer oil test in which 
commercial transformers are used. All 
conditions are carefully controlled and 
samples do not have to he run simul- 
taneously in order to obtain a com- 
parison. 


When Transformer Oil Ages 


Oxidation of mineral oils is a com- 
plicated process! involving the forma- 
tion of acids, alcohols, ketones. and 
aldehydes. Subsequently these products 
may interact, giving esters. polymeriza- 
tion products. and condensation 
products. When the polymers or con- 
densation products reach such high 
molecular weight as to become in- 
soluble in the oil. the resulting pre- 
cipitated material is called sludge. 

When an oil ages in a transformer 
to which the air is freely admitted as 
a result of the lid being raised slightly. 
the changes which occur are illustrated 
by Fig. 1. 
cosity, and color increase and electrical 
resistivity decreases, all at a rather 
pronounced rate. 


Neutralization number, vis- 


There is a gradual 
increase in specific gravity. After a 
few months, oil-soluble sludge and pe- 
troleum ether insolubles (both defined 


in subsequent instalment) become 
measurable and _ thereafter increase 
more or less gradually. Subsequently 


sludge commences to deposit on the 
interior surfaces of the transformer 
which are in contact with the oil. 
Since deposited sludge impedes oil cir- 


' Many articles have been published which deal with 
the chemistry and theory of the oxidation process. A 
partial list of recent articles, most of which contain 
numerous references, follows: 

Anderson, B. A.S.E.A. Jour., 1929, Vol. 6, pp. 127-155. 

Balsbaugh, J. C., et al. 

Ind. & Eng. Chem., 1940, Vol. 32, pp. 1497-1510. 

Ind. & Eng. Chem., Anal. Ed., 1941, Vol. 13, pp. 

515-519. 

Ind. & Eng. Chem., 1941, Vol. 33, pp. 1321-1330. 

4.1.E.E. Trans., 1943, Vol. 62. pp. 311-322. 

Clark F. M. Proceedings, A.S.T.M., 1938, Vol. 38, II, 
pp. 507-524. 

Davis, L. L.. Lincoln, Berth H., Byrkit, G. D., and 
Jones, W. A. Ind. & Eng. Chem., 1941, Vol. 33, pp. 
339.350, 

Dornte, R. W., et al. Ind. & Eng. Chem., 1936, Vol. 28, 
Pp. 26-30; 863-866; 1342-1345, 

Egloff, G., et al. Oil Gas Jour., 1942, Vol. 41, No. 20, 
pp. 207-210, 

Fuchs, G. H., von, and Diamond, H. Ind. & Eng. 
Chem., 1942, Vol. 34, pp. 927-937. 

Larsen, R. G., et al. Ind. & Eng. Chem., 1942, Vol. 
34; pp. 183-193. 

Stossel, E. Oil Gas Jowir., 1942, Vol. 44 (July 21), 
pp. 130-139, 
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culation its quantity is an important 
factor in the operation of the trans- 
tormer. The higher the grade of the 
oil the more slowly the changes occur. 
In a poor oil the changes are ac- 
celerated as shown by the dashed lines. 
The curves of Fig. 1 represent actual 
data on two commercial oils operated 
in transformers at a controlled, con- 
stant, top-oil temperature of 85 deg. C. 
The oil represented by the solid curves 
had a life in the simulated field service 
test of more than 5 years, that repre- 
sented by the dashed curves less than 
14 years. Such oils might readily 
have a useful service in actual com- 
mercial operation of upwards of 22 and 
5 years, respectively. 


Accelerated Oxidation Tests 


There are various ways in which ac- 
celeration may be brought about in a 
laboratory test. One of the difficulties 
is that certain of the oxidation reac- 
tions may be accelerated dispropor- 
tionately so that a distorted picture is 
obtained compared with commercial 
service. At least one author (Ander- 
son) has tried to achieve a balanced 
acceleration by proportionately  in- 
creasing the intensity of several factors. 
A means of acceleration common to 
all tests is increased temperature. The 
rate of oxidation doubles approxi- 
niately with each 8 to 10 deg. C. rise 
in temperature. This means that a 
test carried out at 125 deg. C. should 
lequire one-sixteenth the time of a 
test at 85 deg. C., to produce the same 
emount of reaction, other things being 
equal. Another way in which the rate 
may be increased is by raising the 
oxygen pressure or concentration. In 
a few experiments with three different 
oils it was found that the change from 
air to oxygen, thereby raising the par- 
tial pressure of oxygen from one-fifth 
to one atmosphere. produced approxi- 
inately a two-fold acceleration. Most 
accelerated tests are carried out in 
glass, which exerts very little catalytic 
effect on the reaction. By introducing 
metals, particularly copper, still fur- 
ther acceleration is achieved. The 
amount of the acceleration depends 
importantly upon the amount of sur- 
face of the copper that is in contact 
with the oil. The validity of using 
copper is open to some question since 
the fibrous insulation appears to rather 
thoroughly protect the copper of the 
coils from contact with the oil. 

The use of homogeneous catalysts. 
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FIG. 3—Oil bath equipped with me- 
tered air supply and holes for 30 
test tubes for A.S.T.M. D670-42T 
(Method A) sludge test 


such as copper naphthenate which is 
soluble in oil, has been considered. Its 
use probably would be valid only on 
the assumption that it is a normal prod- 
uct of oil deterioration in commercial 
service. Even if this assumption were 
true the use of copper naphthenate still 
would “be open to the criticism that 
different oils, when partially oxidized, 
might possess different degrees of cor- 
rosiveness for copper. 

While no single small-scale labora- 
tory method of testing transformer oil 
for resistance to oxidation has yet been 
shown to be entirely satisfactory, a 
number of tests have been proposed 
in various countries and at various 
times. Pollitt? summed up the situa- 


2 Pollitt, A. A., Jr. I.E.E. (Lendon) 1943, Vol. 90, 
II, pp. 15-22. 


High grade 
commercial oil 


Inhibited oil, high 
resistance fo axidation~ 4 





FIG. 2—Typical results of sludge ac- 
cumulation test run in absence of 
copper, at temperature 120 deg. C 
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Table I—Laboratory Accelerated Oxidation Tests 





Common Designation, .............. Sligh Belgian Bomb Michie French Bomb Japanese Russian 
Country of Origin eet. i). 8. Belgium Russian Gt. Britain France U. S. Japan U.S.S. R. 
Author...... Karst dM ae oie Sligh Butkow Michie F. M. Clark 
Adopted as Standard.............. No Yes ; Tentative Std. , pilete 
Sponsoring Organization... . ASTM ABS Sua BSI USE ASTM Jap. E. C. 
‘Test Conditions 
Temperature, deg. C......... owns 200 170 150 150 150 140 140 120 
Sis pce KW eRe Bx ERS ‘ No Bae ee ieee. Cu No No Cu 
Ree IRS 80 oik eid bcs se ase O A oO A A oO A A 
Made of Application of Air or Oxygen St St St B St St me OC” Cepaow 
Cr ee 2.5 8 Variable 15 5/50/125 24 8 70 
(see remarks) 
ee ee ee 10 Gm. 40 MI 6 MI. 100 Gm 10-12 Gm. 50 MI. 40 MI. 100 MI 
Container 5 edhe ame hee Be ee me S Hota va wees GTT G G GTT G bie 
Observations on Aged Oil.......... S Ss NN S Ss Ss S S 
Remarks Proposed for No visible Oxygen pres- Air rate, Oxygen pres- Sludge must Air rate 
test of mineral deposit shall sure 14 atm. 2 liters/br. sure 250 psi. at be absent. 3 liters/hr. 
oils for lubrica- form. Sample Time about 5 Use special test tempera- Sludge washed 
tion of internal in cylindrical — hr. round-bottom ture. with petroleum 
combustion vessel 50 mm. flask with ether ana 
engines. Sludge [.D. 37 mm. reflux condenser. weighod. 
reported as high heated in 
mem./10 gm oven. 
oil. 
Reference (1) (2) (3 (4) (5) (6) (7) (8) 
Notation oo Literature References 
A—Air . _ S—Sludge (1) A.S.T.M. Proc. 1927 27 I 461-8 
B—Bubbled through oil — Sap.—-Saponification number (2) ABS (= Belg. Standardization Assoc.) Report 13, Belg. Electrotech Com., 
EF—Erlenmeyer flask SS—Sweeping surface March, 1936 
s G- Glass as A St—Static atmosphere (3) Erdol u. Teer 1927 3 123, 551 
GTT—Glass Test Tube '—Tensile strength of yarn (4) B.S.I. 148-1933 Brit. Std. Spec. for Insulating Oils for Elec. Purposes 


O—-Oxygen 


tion recently when he said that “very 
few methods of test have given cause 
ior so much discussion, investigation 
and criticism as have these oxidation 
tests. Many countries have devised and 
specified methods of test, each of which 


Oil No. 261 
SFS test life 


FIG. 4—Typical results of sludge ac- 
cumulation test A.S.T.M. D670-42T 
(Method A). Copper catalyst, test 


‘ 


temperature 120 deg. C. 
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(Excluding cables) 


(5) Union des Syndicats de l'Electricite, Pub. No. 136, 1923 


nnn ccncccnncn cnc Ssh 


is considered by the country of its 
crigin to be the best and each of which 
is considered by most other countries 
!o be open to serious criticism.” 


Two Tentative Tests 


The American Society for Testing 
Materials has been working on the 
problem for more than 18 years and, 
until recently, no test had been adopted. 
In 1942. two oxidation tests.—D670- 
121. Methods A and B,—were adopted 
as tentative standards. The adoption 
of these two tests followed a great deal 
of inter-laboratory checking for re- 
producibility. A start has been made 
by the Society on a program for relat- 
ing these two oxidation tests to service 
performance. 

The more important of the oxidation 
tests which have been applied to trans- 
former oil are listed in Table I. In 
connection with each is a brief sum- 
mary of test conditions and of the fac- 
tors evaluated as well as the country 
of origin and literature reference. The 
following are of more immediate inter- 
est for the American field: 

Sludge Accumulation (Without Cop- 
per) 

A.S.T.M. D670-42T Method A 


(Sludge accumulation with copper ) 


A.S.T.M. D670-42T Method B (High 
Pressure, Oxygen Bomb) 

German Tar 

Michie (British Standards Institu- 
tion Test) 

Sligh 

In the early development work of 
the American Society for Testing Ma- 
terials the sludge accumulation test 
was run without copper. The tempera- 
ture was 120 deg. C. The test yields 
curves of sludge versus time that are 
concave upward (Fig. 2) which means 
that sludge is formed at an accelerating 
rate as the test progresses. The sludge 
accumulation test not only measures 
the amount of deterioration in a given 
time but also gives an indication of 
the rate of deterioration. 


Sludge Accumulation 


American Society for Testing Ma- 
terials D670-42T, Method A, is a 
sludge accumulation test with a spiral 
copper wire catalyst. It also is run at 
120 deg. C. Besides the 
catalyst it differs from the early method 
mainly in that metered air is brought 
to the surface of the oil in each indi- 
vidual test tube and the test tubes are 
warmed by immersion in an oil bath 
instead of an air oven. An apparatus 


use of a 
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ASTM 
Method A 


Sludge 


Cierman Var 


Germany U S. U.S 
K issling Com. D-9 Com. D-9 
Tentative Std No 
VDE ASTM ASTM 





120 120 120 
No Cu No 
0 A A 
B SS St 
oO 72/168 /336 5,20. 25..35 
5, & 55 days 
150 Com 25 Mi 25 Mi 
(each period) (each period) 
Kk GT GTT 
Par Ss Ss 





Pest tubes in 


Weigh Sample 


Report sludge 500 ml. beaker 

weight percent in Lite test 
oven. Air as in 
Life test oven 


Report sludge 
wel. percent 


(9) (10) (it) 


(6) A.S.T.M. Standards, 1942 IIIT 1117-21, D 670-42 T 
Ll (July) 
U.S. S. R. 19th Session, 1925 


(7) Japan, Electrotechinical Com. 1929 23A 1 
(8) The Electrician, 1929, Nov. 29, 668-9. 


(9) Document 10 (Germany) 1927 102 1-3 (Nov.) Advisory Com. 10 on Insul. 
Oils, Int. Electrotech Com., London VDE 0370 (1936) 

(10) A.S.T.M. Standards 1942 II] 1114—7 D 670—42 T 

1933 33 I 401-2; 


(11) A.S.T.M. Proc ibid., 1934 1 505 





for running this test is shown in Fig. 
3. Typical test curves are shown in 
Fig. 4. 

The high pressure oxidation test re- 
cently adopted by the American So- 
ciety for Testing Materials as a tenta- 
tive standard (Method B of D670-42T ) 
is also referred to as the oxygen bomb 
lest. Its application thus far is stated 
by the A.S.T.M. to be restricted to “new 
mineral transformer oils except the 
so-called highly refined, white oils of 
zero iodine value, and mineral oil con- 
taining retarders, stabilizers and nega- 
live catalysts.” Also it is “considered 
of value in checking the sludge form- 
ing characteristics of a standard grade 
of oil in order to control this property 
irom shipment to shipment.” The high 
j'ressure test possesses the virtue of a 
high degree of reproducibility. Check 
lests made by a single operator as well 
as by two operators working in two 
different laboratories usually were 
tound to differ by not more than 

0.001 for a bomb value of the order 
of 0.020 percent sludge by weight. 

The German Tar test is run at the 
same temperature as the sludge ac- 
cumulation test (120 deg. C.) and does 
not employ a catalyst. Oxygen is used 
instead of air and is bubbled through 
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Accumulation 


— Method A 


Brown Brown Boveri 
Life Test Boveri Turbine 
U.S Switzerland Switzerland 
kK. A. Snyder H. C. Staeger H. C. Staeger 
No Yes > 
ASTM SVMT RB. B. Go. 


120 110/112 110 
No Cu Cu 
A A A 
St St St 
To first 72/168 72 
Sludge 
500 MIL. 1.000 MIL. 200 Mi. 
G Cu G 
Time in Days NN, S, T NN, S, Sap. 





Air passed 
through oven 
at rate, 1.5 cu on transformer 
ft. /hr oil 


(i2) (13) (14) 


Method B 


Tensile strength 
of cotton yarn 
after test should 
be at least 60% 
of what it was 
prior Lo test, 


Turbine oil test, 
sometimes used 





Italian Anderson 


(new) ASEA Baader 
Italy Sweden Grermany 
is B. Anderson A. Baader 
Yes > ) 
AFI Sw TEGO VDEW 





110 100 95 

Cu Cu + Fe Cu Fe Pb 

(used separately) 
A Oo A 
évivestceweane Bb St 
300 100 8 
10 Gm. 60 Gm. 60 MI. 

G G G 

NN, S, T s N.N., Sap. 


Designed to be 
used also on 
turbine oils. 


Voltage 10 kv. 
across catalysts 
as electrodes. 
Several periods 
are tried on 
strange oils. 


(16) 


(15) 


(12) A.S.T.M. Proc. 1927 27 1 541-9 

(13) SVMT (Swiss Soc. Testing Mat.) 17 1933 Jan. 20 

(14) The Brown Boveri Review 1929 16 92-7 

(15) Pet. Z. 1932 28 No. 41 “IPK” Deuckschrift der “IPK” Ne. 18658 2 pp. 
Olii Min. 1932 12 50, 65 ; 

(16) ASEA Jour. 1929 6 127-55; ASEA Circular 152, Jan., 1929 


(17) Pet. Z 1929 235-43, 279-82. 


the sample. The tar value reported is 
supposed to be a measure of the acid 
products built up in the sample during 
Highly refined 
oils, such as those meeting the British 
Class “A” 
have a very high tar value (of the or- 
der of 10 percent). 


the oxidation process. 


requirement, for example, 


Michie Test 


The Michie test as it is commonly 
called is the British standard test for 
insulating oils. It 
150 deg. C. with a copper catalyst. 
By this procedure two grades of oil 
are normally oils 
showing less than 0.1 percent sludge, 
“B”—oils showing less than 0.8 per- 
cent sludge. Pollitt® stated that “it 
is common knowledge that Grade “A” 
transformer oils represent the prod- 
uct of a more intensive refining treat- 
ment than do Grade “B” transformer 
oils, the primary object of the more 
intensive treatment being to reduce the 
amount of solid oil deterioration prod- 
ucts formed during service as one of 
the ultimate products of oil oxidation.” 
Thompson and Wood-Mallock stated* 


is carried out at 


recognized, “A” 


* Pollitt, A. A., loc. eit. 
‘Thompson, A. W., and Wood-Mallock, J. C., 
Jr. 1.E.E, (London), 1943, Vol. 90, Pt. Il, pp. 35-52. 
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that “the necessity for conservation 
cf materials during the present emer- 
gency dealt the finishing blow to ‘non- 
sludging’ oils of the “A” class which 
have now disappeared from the mar- 
ket—it is hoped never to return.” 

The Sligh test was developed origi- 
nally for oils used in the internal com- 
bustion engine. It is run at too high 
a temperature (200 deg. C.) to be ex- 
pected to be a measure of oil quality. 
Although never adopted officially, it 
has received some attention by Sub- 
committee IV of Committee D-9 of the 
American Society for Testing Materials 
as a test to check continuity of quality 
in commercial shipments. for which it 
probably has some merit. 

All of the oxidation tests that have 
been developed are empirical by their 
very nature. Apart from its possible 
significance, each yields a result which 
is characteristic of a given refining 
procedure on a given crude provided 
all the conditions of running are ad- 
hered to strictly. Even slight departure 
from seemingly trivial or unimportant 
factors is not permissible, if this char- 
acteristic result is to be obtained. 

Two ensuing instalments will treat 
the procedure and results of simulated 
field service tests. 
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War-Time Lessons in Lighting 
Applied to Peace-Time Production 


Operator of Navy plant learns value of good lighting in war 


production and profits from experience by relighting own plant 


B. L. 


CONBOY, Duquesne Light Co., Pittsburgh, Pa. 





FOLLOWING THE EXPERIENCE 
at the Heppenstall-operated U. S. Navy 
plant at Eddystone, Pa., during war 
time, the Heppenstall Co., Pittsburgh, 
has put high-intensity lighting to work 
in its Pittsburgh plant to improve 
peace-time production. One of the out- 
standing features of the Eddystone 
plant was its modern lighting system. 
Impressed with the results obtained. 
the company has completely relighted 
its Pittsburgh shops and is in the proc- 
ess of relighting all of its offices. 

It was natural that Heppenstall 
would follow the same basic design 
that was used in lighting the Eddystone 
plant. Every square foot of production 
area has heen relighted. using twin 


batteries of aluminum reflectors, one 
of which is equipped with a 1,000-watt 
incandescent lamp, the other with a 
100-watt mercury vapor lamp. Stand- 
ardizing on 1,000-watt incandescent 
and 400-watt mercury vapor lamps has 
eliminated the need for lamps of vari- 
ous wattages. Lighting intensities range 
from 35 to 45 foot-candles. 

The lighting was designed and the 
equipment and lamps were supplied 
by the General Electric Co. The elec- 
trical distribution for the lighting is 
220-volt, three-phase, balanced on the 
three phases. 

The Heppenstall Co. is world famous 
for its forgings, die blocks, and forged 
specialties. Its 14-acre plant at Pitts- 


SPRING-SUSPENDED lighting units (above) may be unhooked and disconnected for maintenance by operator standing 
on crane. (Below) Contrast between old and new lighting is shown in these pictures of the open hearth department. 
Old installation consisted of nine 1,000-watt incandescent lamps. 18 1,000-watt incandescent and 22 
400-watt mercury vapor lamps. 


New one has 


Intensity is 35 foot-candles in this department 
* Pp 
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burgh is recognized as one of the 
world’s finest forge shops. The oldest 
product of the company. and the one 
on which it first established a reputa- 
tion and market, is “shear knives.” 
High-grade alloy steel for the shear 
knives is melted in two induction melt- 
ing furnaces. 

The Heppenstall management real- 
ized that if full value was always to 
be obtained from this new lighting, a 
regular maintenance schedule was nec- 
essary. Therefore, a regular schedule 
was set up to replace burned-out lamps 
and to clean the some 500 batteries of 
reflectors. 

In order to facilitate this mainte- 
M. Baudry, Heppenstall’s 
electrical superintendent, designed a 
bracket which allows the maintenance 


nance, M. 


man to disconnect each reflector elec- 
trically and remove it 
from the hanger. The bracket assures 
safety during maintenance, which is 
done from the tops of cranes. Another 
unusual feature of this bracket is that 
each reflector is spring mounted to 
minimize breakage of lamps caused by 
vibration resulting from the operation 
of heavy forging equipment. As a safe- 


from service 


guard against the possibility of a lamp 


becoming loose and falling from its 


reflector in the forge shops, each re- 


flector in such locations’ is equipped 


with a glass cover. 


Heppenstall 


that 
equally beneficial results could be ob- 
tained in combating the fatigue of office 


officials decided 


at left. 





workers by relighting the offices. ‘There- 
fore, new lighting is being installed in 
all of the offices and the entire office 
space is being equipped with year- 
round air conditioning. In addition. 
the air-conditioning systems for the 
offices will have electric Precipitrons. 

The offices are being relighted with 
shielded fluorescent lamps in continu- 
lines. Trough-type fluorescent 
lighting fixtures are being installed in 
new acoustic ceilings. 

The care and engineering design that 
were followed in connection with the 
lighting installation are also being ob- 
served in connection with the air con- 
ditioning. The offices are located in 
two buildings, one of which is known 
as the main office building, the other 
the annex building. The main office 
building was air conditioned and an 
electric Precipitron installed in 1941. 
the annex 
building is now in progress and will be 
treated in a similar manner to the main 
building. 


ous 


The air conditioning of 


After completion of the air 
conditioning of the annex building, this 
will be one of the largest, completely) 
air-conditioned office areas in the Pitts- 
burgh district. 

All of the factors that would affect 
the operation or performance of the 
air-conditioning equipment were taken 
into consideration in designing these 
For 


mined that double glazing the win- 


systems. instance. it was deter- 


dows would result in more economical 
operation. that it would reduce infil- 





SHADOWS are minimized and reflection from shiny work surfaces is reduced by well-diffused lighting in machine shop 
Intensity of 40 foot-candles is furnished by 40 units of paired 1,000-watt incandescent and 400-watt mereury 





tration of dust and that “sweating” of 
the windows which frequently occurs 
on single-glazed windows, in connec- 


tion with winter air conditioning, 
would be avoided. The company, 
therefore, double glazed the windows 
on the upper floors of the main build- 
ing and installed glass block on the first 
oor of the main building and all 


floors of the annex building. 


Benefit to Company and Employees 


Air conditioning and the new light- 
ing will provide ideal working condi- 
tions for the employees. By designing 
the air conditioning for year-round 
operation, the air in the offices will 
he cool and excess moisture will be 
removed during the hot humid days of 
summer. During the winter, the air 
will be heated and moisture added to 
increase the humidity of the indoor 
air which, during cold weather, is nor- 
mally too dry. Air cleaning by elec- 
tric precipitation will keep the soilage 
of correspondence and office records to 
a minimum and will pay dividends by 
reducing the cost of redecorating and 
cleaning. 

C. W. Heppenstall, Jr.. vice president 
in charge of operations, believes that 
the new lighting and air conditioning 
will benefit both the company and its 
employees. He expects the company 
will benefit from increased production 
and that employees will have better 
working conditions and greater protec- 
tion against accidents. 


vapor lamps. Right: Paired units of the same size as in the machine shop supply 35 foot-candles in the forge shop. 
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Lighting such as this is an important factor in keeping accidents to a minimum 
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Dynamic Factors Affecting 
Turbine Foundation Design 


DR. SERGIUS 


A MODERN turbo-generator founda- 
tion is not the rigid immovable base 
that it was considered in bygone days. 
Under the machine it is in reality a 
kind of elastic support whose deforma- 
tion can quite easily interfere with 
the operation of the machine. 

Height of the structure carrying a 
heavy machine on its top table and the 
necessity for providing large spaces 
within the structure for the condenser, 
air-cooler and extensive piping, weaken 
the foundation to such an extent that. 
under the action of static loads and 
dynamic impulses of the rotating parts, 
appreciable deformations are unavoid- 
able. 

A foundation is strong and rigid 
only as far as it is out of resonance 
with the rotating machine. Such a 
situation makes it and 
imperative in designing a turbine foun- 


more more 
dation to take into account not only 
the known static loads to be carried by 
the structure, but also to study the re- 
lationships behavior of 
foundations under dynamic impulses. 


controlling 


Precepts for a Designer 


Investigation of the dynamic consid- 
erations involved in designing founda- 
tions for large turbo-generators, upon 
which this paper is based, led the re- 
search department of the Detroit Edi- 
son Co. to list ten precepts for the de- 
signer of turbine foundations: 

|. Make the table sufficiently rigid 
in the vertical direction so it will not 
bend as a result of turbine vibrations. 

2. Design the table so it is impos- 
sible to stretch the table or deform it 
in its plane. 

3. Avoid sources of local vibration; 
those resulting from overhung parts, or 
from using slender members to con- 
nect heavy parts, or from lack of rigid 
enough connections between several vi- 
brating parts. 

4. Be certain that the subterranean 
part of the foundation below the con- 
denser floor is very rigid to reduce the 


* Note: At present with the 


Library of 
«ngress, Washington, D. C. 


VESSELOWSKY,* 


effective height of the foundations and 
eliminate effects of vibrations of the 
condenser room floor, caused by the 
surrounding machinery. 

5. Consider in the design the stresses 
caused by dynamic impulse. 

6. Avoid excessive thermal stresses 
in foundation members ventilating ex- 
posed members or insulating high tem- 
Cracks 


tially change dynamic characteristics of 


perature parts. can substan- 
a foundation, modifying its rigidity or 
mass distribution. 

7. Provide for modification of the 
structure in case critical frequencies be- 
If pockets are pro- 
vided in the foundation for insertion 


come annoying. 


of additional masses they should be 
kept clear of piping and machinery. 
Provide for slight strengthening or 
weakening of the structure if this will 
make it easier to remove the critical 
frequency from the operating speed. 
8. See that the gap isolating the tur- 
hine foundation from the surrounding 
building parts is not short circuited by 
piping supports or walkway supports. 
9. Let the foundation by virtue of 


Research Department, The Detroit Edison Co., Detroit, Mich. 


its simplicity be amenable to dynamic 
study. 

10. Determine in advance the modu- 
lus of elasticity of the material used 
in the foundation, particularly con- 
crete; otherwise recalculation of the 
critical frequencies may be necessary. 


Bending Is Undesirable 


Most frequent of many deformations 
of the table is bending in the vertical 
plane in the bay containing the con- 
denser (see sketch.) Here 
possible to use longitudinal reinfore- 


it is im- 


ing beams such as K-L. The cross sec- 
tion of least resistance is through the 
exhaust hood opening or the indenta- 
tion between the turbine shell and gen- 
erator stator. 
will occur is determined by the kind 
of connection between the lower ex- 
haust shell of the turbine and table. 
To prevent bending, strengthen 
longitudinal side beams of the table 
by increasing height AA and A’A’ of 
the arches over the condenser water 


Section where bending 


boxes, by using more steel in these 
members, by putting more trusses par- 


TURBINE FOUNDATION deformation most frequently encountered is bending 


in vertical plane in 


bay 


containing condenser. 


Suggested remedy is to 


strengthen longitudinal side beams by increasing height AA and A’A’ of 
the arches over the condenser, Pipes like C could be flattened without changing 
their area, to provide room for the increase in beam height 


‘ 
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A summary of practical considerations involved in the 


design of foundations for large turbo-generators.— 


Findings based on study of relationships controlling 


behavior of foundations under dynamic impulses 


allel to them, etc. Strength of longi- 
tudinal beams depends on their mo- 
ments of inertia which vary as the 
cube of their depth. Thus, increasing 
beam depth from 6 to 7% ft. doubles 
the beam rigidity. 

If necessary to increase side beam 
depth the pipe C, leading to the at- 
mospheric relief valve, can be flattened 
without changing its area. 

A more radical solution would be 
to place the condenser parallel to the 
machine shaft so the sides of the table 
could be solid walls instead of separate 
columns. 


Deformations To Be Avoided 


Deformations in the plane of the 
table are more easily avoided. They 
occur if the table framework cannot 
withstand horizontal impulses or if 
it is weakened by cuts to accommodate 
cable ducts or piping. Where girders 
form the table backbone their inter- 
sections with crossbeams, usually un- 
der machine bearings, should receive 
attention. Riveted connections are 
never rigid enough to assure continuity 
of cut-through members; this is at- 
tainable only by welding. Deforma- 
tion of the table transforms the vibrat- 
ing system into two or more rigid 
bodies elastically connected. This com- 
plicates the study and unavoidably in- 
creases the number of critical frequen- 
cies of the modified system. The more 
critical frequencies a structure has, the 
greater is the danger that one will 
fall near machine operating speed. 

Slender structural members or steel 
beams inserted between heavy concrete 
members have a great number of criti- 
cal frequencies capable of falling into 
resonance with one or another speed of 
the surrounding machinery. This can 
be obnoxious even if not dangerous to 
turbine operation. Likewise vibrations 
of the subterranean part of a founda- 
lion, appearing at the condenser room 
UOor, are not necessarily objectionable 
in themselves but they increase the 
Corresponding vibrations of the upper 
= of the foundation, complicating 

em. 


It is important to check stresses 
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caused by dynamic effects of a ma- 
chine. These stresses may be due to 
(a) impulses caused by unavoidable 
unbalance of rotating parts of the ma- 
chine, (b) impulses caused by electri- 
cal short circuits, (c) impulses result- 
ing from accidents with the machine. 

Impulses (a) in a 75,000-kw. unit 
can normally attain a value of 30,000 
to 40,000 lb. per bearing and can go 
much higher accidentally. These im- 
pulses act both horizontally and verti- 
cally in the bearing pedestals and 
through them on the adjoining parts of 
the table. 

Impulses (b) can become as high as 
200,000 lb. on each longitudinal side 
for a 75,000-kw. machine. They act 
on the table away from the line of side 
columns, in the vertical direction. The 
resulting twisting moment is of special 
importance in spring-supported founda- 
tions where the turbine table has to 
resist the whole moment developed. 

Accidental impulses (c), which can 
reach instantaneous values in excess 
of 300,000 to 400,000 lb. for a 75,000- 
kw. machine, must be taken into ac- 
count to prevent cracking the concrete. 
In general, it is advisable to make the 
rigidity of cross girders under the gen- 
erator and turbine about equal in 
vertical and horizontal directions. 


Thermal Stresses 


It’s impossible to give a general 
formula for the thermal stresses in 
such complicated structures as turbine 
foundations. Each case must be 
treated individually. The greatest dif- 
ficulty lies in predicting temperatures 
in various parts of the structure. In 
practical operation temperatures in ex- 
cess of 205 F. were measured on the 
surface of the concrete. Thermal 
stresses result from temperature rise 
differentials, in various members, caus- 
ing distortions of the structure and 
stressing parts that do not stretch in 
proportion to others. Concentration of 
masses of concrete under the table 
makes thermal stresses especially im- 
portant and precautions must be taken 
against them. Good insulation of hot 
spots, protection of concrete from radi- 
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ant heat by shielding, and sufficient ven- 
tilation of heated corners under the 
turbine are of importance, as is proper 
distribution of steel reinforcement in 
the concrete. 

It does not always follow that vibra- 
tions are due to a weakness in the foun- 
dation structure. Where dynamic im- 
pulses act on a structure, deflections 
are determined by intensity of the ap- 
plied impulses and the ratio of the 
impulse frequency to the natural 
frequency of the structure. If the 
frequencies nearly coincide, the strong- 
est structure will vibrate under even a 
weak impulse. Where the natural fre- 
quency is slightly higher than the speed 
of the machine, it is advantageous to 
strengthen the structure or decrease its 
mass. When the natural frequency of 
the foundation is below the operating 
speed, it is advisable to weaken the 
structure so the critical frequency is 
moved toward the lower frequencies. 
Addition of new masses to a system 
brings down its natural frequency. The 
new- masses ought in no way to 
strengthen the structure; if they do 
this measure will be futile. 


General Observations 


The following statements apply to the 
design of turbo-generator foundations: 

1. Settlement of the whole turbine 
foundation in no way affects the ma- 
chine behavior as long as the plane of 
the table is not warped or deformed. 

2. If the subterranean part of the 
foundation and mat of the turbine 
room cannot be built sufficiently strong, 
the necessary rigidity must be incorpo- 
rated in the foundation itself so that 
the bending of the mat, if unavoid- 
able, must take place outside of the 
foundation. 

3. A foundation that gives full satis- 
faction with a certain machine cannot 
be used indiscriminately for another 
with different operating speed or of 
an essentially different weight. 

4. If no dynamic study is planned 
and the designer “trusts to luck,” he 
has greater probability of quieter op- 
eration with a concrete foundation ow- 
ing to its greater mass. 

5. Designing a turbine foundation 
with good dynamic characteristics can- 
not be solved by the use of a formula 
but only by trial. The designer must 
start by making certain assumptions 
about the structure and modifying 
them step by step in accordance with 
results of dynamic analysis. 
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EDITORIALS 


S. B. WILLIAMS, Editor 


Pool Rides Through Mishap 
A FEW WEEKS AGO an exceedingly simple circumstance 


tripped the excitation of the main generators in a large 
station interconnected with several others over long lines. 
The jolt was severe but the competence and intuitive judg- 
ment of the interconnection operators kept the system from 
completely falling apart. Moving fast and intelligently 
they had crowded the other hydro units and steam units 
to the limit of equipment and tie capacity. Some aluminum 
pots were cut off, some of the links opened and the fre- 
quency admittedly sagged somewhat. 

All this happened on the Northwest Power Pool merely 
because vibration tripped a relay mounted on a swinging 
panel and protecting the house generator at Grand Coulee. 
With excitation gone the operators tripped (manually) all 
the 410,000 kw. and then the operators at other points took 
appropriate steps at their respective locations. The over-ail 
result was that the interconnection hung together and was 
still functioning when the Grand Coulee units started com- 
ing back some twelve minutes later. 

Value of pooling through interconnection needs no proof 
through an episode like this. It has already been estab- 
lished on a firm economic basis. But derivation of the bene- 
fits rests on both the human agencies that administer the 
operations and the information they can get instantly from 
telephone, telemetering and supervisory telltales to guide 
them in making quick but well advised decisions. . 

In this instance there is ample indication that operators 
miles apart did practically perfectly what was to be expected 
of them. The men at Grand Coulee diagnosed the trouble 
without delay—if anyone not familiar with the complexities 
of station control systems thinks that is not a commendable 
feat he should try to meet such a challenge himself. It is 
fairly evident that the intelligence-giving facilities were ade- 
quate, considering the caliber of the men they served. 
Whether they are adequate under more obscure difficulties 
or with less able operators only time will tell. 

Lessons from this episode are that interconnections can 
be operated reliably by alert and collaborative operators 
backed up with adequate means for keeping informed and 
scenting sources of trouble. Without either, interconnec- 
tions can prove to fall short of expectations. 
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Well-Informed Regulation 


ENGINEERS of the regulatory commissions get to see the 
plants and system facilities of the utility companies within 
their jurisdictions. They thus have the advantage of know- 
ing the physical properties by direct observation and 
can appreciate what the items represent when they are 
raised as issues in connection with normal regulation 
procedures. 

Unfortunately too few of the commissioners themselves 
are engineers. Also the lawyers and business men and 
farmers who dominate the boards too seldom have a 
clear picture of the physical entities that come before them 
as just so many entries in a column of figures. The anti- 
dote for that error is that the commissioners themselves 
should do what their engineers do—take a look, get the 
flavor of massiveness, ruggedness, complexity and sub- 
stantiality which marks electric stations and system facili- 
ties generally. 

The Connecticut Public Utilities Commission may not 
be the only one that has been doing just that but it is safe 
to say that not many other commissions have done it. 
This New England board of three in recent months has 
made tours of inspection of practically all of the generating 
plants and several of the significant substations of the 
utilities in the state. They have meanwhile been to gas 
and telephone installations. For years they had been 
required by law to inspect the railroads and railways. 
Their newer, voluntary move means that the home service 
utilities are being viewed at close range just as the trans- 
portation systems long have been. 

There is considerable to applaud in this. It cannot be 
anything but wholesome to a better understanding of 
the problems and responsibilities of the electric utilities 
for those who authorize financing, establish rates and 
fix service standards to “feel,” by seeing, the plant that 
it takes to serve the public. Why should the regulators 
be content to render decisions based only on information 
and impressions obtained second-hand from their engi- 
neering, accounting and appraisal staff? 


Construction Costs Call 
for Cooperative Approach 


TODAY’S line construction costs are up as much as 50 per- 
cent compared to pre-war. Some increases have been due 
to shortages of materials and man-power, but it is clear that 
the units for estimating and accounting are up to stay. 

There are possibilities of holding the cost line in work 
organization and in many cases in work efficiency. Perhaps 
there are even greater openings in methods. Whether 
changes really help, or cause instead a further increase » 
cost, may depend as much on the approach toward theit 
adoption as on the ideas themselves. 

Many time-savers are well recognized—trucks that ate 
equipped as traveling work-shops, winches, gins and tools 
such as pole-hole diggers. Electric drive for drills, saws 


August 3, 1946 @ ELECTRICAL WORLD 





bo ® 


s 


and other tools used on the job may find increased favor. 
Taps to the secondaries may be possible in rearrangement 
work and generators on the trucks are justified for new 
line construction. Electric power can replace a lot of mus- 
cle power at pole tops. 

Tools are important, ‘but the search should not stop short 
of a full consideration of standards of construction. Direct 
mounting of transformers to save crossarm framing and 
bracing, all types of racks assembled in the shop for easier 
installation and many more ideas may be adopted. Saving 
time of linemen spent on each pole justifies more hours 
spent where fabrication and assembly can be handled more 
efficiently. 

Engineers and designers with a liberal background of 
line experience will often be able to find the opportunities 
for these changes. Linemen and crew foremen can suggest 
many ideas, and they can work out some simplified methods 
that are not susceptible to office planning. 

Several companies have found that discussions with the 
construction foremen help in planning construction changes. 
In any case, their full cooperation with the engineers and 
supervisors is essential to success. A frontal attack on the 
problem of construction costs will have support in direct 
ratio to the interest of every man involved in making 
changes, and monthly group meetings of an hour or more 
can more than repay the cost of the time required. New 
drawings can go out as orders—they will go better if they 
are discussed and understood first. 


A Leader in Cooperation 


IN the early years of this century the electrical industry 
felt a great need for cooperative effort between its mem- 
bers. This was shown by the great upsurge of the Jovian 
Order, the founding of the Society for Electrical Develop- 
ment and the beginning of the commercial section of the 
National Electric Light Association, which in those days 
brought together contractors, dealers, jobbers, manufac- 
turers, as well as utility men. The leading spirit in all of 
that effort was J. Robert Crouse, who died last week. 

The “father of cooperation in the electrical industry” 
was the term used for Mr. Crouse when the first medal for 
cooperation ever to be bestowed under the James H. 
McGraw Awards for Electrical Men was presented to him. 
As long as he was active in the business, his life was 
filled with plans for getting electrical people to work 
together for the common good. 

Unfortunately these cooperative activities that Mr. 
Crouse had a hand in starting either no longer exist or 
have changed completely from their beginning. Neverthe- 
less, the need for industry cooperation is greater today 
than ever. There are individual programs and there are 
local electrical leagues, but there is nothing that can be 
likened to the industry solidarity and good fellowship of 
thirty years or more back. 

Two years ago NEMA set forth a declaration of inter- 
dependence that has since been adopted by the wholesalers. 
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In principle it is sound, but it has not been accepted 
throughout the industry with the same spontaneity as the 
earlier programs. Why? Is the industry too large and 
too complex or doesn’t it feel the same urge that it did pre- 
viously ? 

No, the answer probably lies in another direction. The 
industry needs an inspired leader who can make people not 
only feel the need but really want to work together—it 
needs another J. Robert. 


Distribution Continuity 


IDEAL INDEED—and probably prohibitively costly— 
would be an overhead distribution system that would be 
proof against every kind of interruption. Next best would 
be one that would recover promptly, automatically and 
positively from any momentary shock that does no perma- 
nently incapacitating damage. That’s what breakers, fuses, 
reclosers, grounding are for but there is no gainsaying 
that the ultimate in performance in this respect at reason- 
able cost is still to be achieved. When it shall have been 
accomplished, distribution will have matched transmis- 
sion and generation in reliability, as expressed in terms of 
interruption to the individual customer. 

Nor does it seem proper to set the goal in terms of 
what the consumer will tolerate as a minimum. The 
approach should be to deliver a superlative degree of 
continuity if it can be done without incurring unsup- 
portable costs. Such a change in thinking would go far 
in encouraging distribution staffs and manufacturers alike 
to try out and apply devices and methods that would con- 
tribute to the problem. Continued extension of the lines 
into thinner and thinner territories offers both urge and 
opportunity to test the equipments that have been offered 
and to go beyond them with others still to be conceived 
and perfected. 

One line of thought has manifestly been to duplicate in 
appropriate caliber out on the lines the performance of 
the substations themselves and that means imitating or 
adapting the devices incorporated in them. In one aspect 
that can mean a reduced-size, definitely reduced-cost, self- 
energizing, automatic-reclosing interrupter with overload, 
delay and lockout features. It is perhaps even immaterial 
whether it functions on a magnetic or thermal response. 
It should have margin for increased circuit loading as 
consumption grows and it should be capable of adjustment 
to meet varying fault magnitudes. 

There are other approaches and there are supplementary 
and correlative techniques. The points here are simply that 
good will is priceless, that continuity through everything 
except atmospheric hell and high water is an ingredient 
of good will and that more needs to be done with distribu- 
tion protection to achieve those ends. Building ruggedly 
or placing out of harm’s way may be getting some atten- 
tion that could be shared with intensified application of 
protective measures on overhead systems of the conven- 
tional pattern. 





WASHINGTON COMMENT 


By R. N. LARKIN Washington Correspondent 


Mr. Truman and the Budget 


MR. TRUMAN’S accession to the Pres- 
idency 15 months ago occasioned con- 
siderable speculation as to what might 
result from the abrupt change in na- 
tional administration. On all sides, 
however, it was agreed that his experi- 
ence in the Senate, his friendships there 
and his avowals of cooperation with 
Congress could improve relations be- 
tween the White House and the Capitol. 
The last 15 months have shown how 
inaccurate this was. Mr. Truman has 
had littke more success on domestic 
legislation than his predecessor had 
after the 1938 “purge” attempt. 
Comes now Mr. Truman with a prop- 
osition which should appeal to Con- 


gress, a program of federal economy, 


budget balancing and debt reduction. 


Judging from the way things normally 
operate in Washington, Mr. Truman 
will take another legislative shellack- 
ing on this program. 


Balance Budget by 1948 


Federal agencies, already working 
on their budget requests for the fiscal 
year 1948, which starts next July 1, 
were warned recently by the Budget 
Bureau that the President wants a bal- 
anced budget in fiscal 1948 and also “a 
substantial surplus to be used in the 
reduction of the national debt.” The 
President, according to Acting Budget 
Director Paul Appleby, foresees that 
“we are on the eve of a period of high 
prosperity and substantially full em- 
ployment.” He holds that under such 
conditions, debt reduction is as obliga- 
tory as budget balancing, and that high 
taxes must be retained. 

Two factors will determine the suc- 
cess of Appleby’s directions that bud- 
get estimates for fiscal 1948 be fitted 
to these Presidential desires. The first 
is the extent to which the Budget Bu- 
reau itself, backed up by the President, 
makes the agencies obey. 

The President, of course, can help 
matters by exerting continuous pres- 
sure on the Budget Bureau to insist 
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upon economy. The extent to which 
such insistence is real—and Mr. Tru- 
man could make it so—will be an im- 
portant factor. It will tend to govern 
the amount of money requested of Con- 
gress in the first instance. This is im- 
portant since Congress does not often 
raise requests approved for executive 
agencies by the Budget Bureau. 

The more important factor in the 
success or failure of the economy di- 
rective, however, is Congress itself, for 
Congress is the only agency which can 
authorize expenditures and appropriate 
for them. The results it attains when it 
begins work early each year on the nu- 
merous appropriation bills can be af- 
fected to a greater or lesser degree by 
administration attitude and other fac- 
tors. But in the last analysis, Congress. 
having the only vote in the matter, is 
the responsible party in regard to gov- 
ernment expenditures. 

The Appleby directive gives some 
ideas as to possible economies which 
have a particular interest for the power 
business. These would be in the fed- 
eral construction of water control and 
use projects. 


Cut Low-Priority Work 


It directs that low-priority work be 
eliminated. The Reclamation Bureau 
is making detailed studies of numerous 
watersheds. Bonneville Power Admin- 
istration is pushing three major Colum- 
bia River dams. Does the power supply 
picture in the West increase or decrease 
the urgency of these projects? Con- 
gress must decide. On what basis it 
will do so remains to be seen. 

The Appleby directive asserts that 
“expansion in activities should not be 
contemplated . . . unless such expansion 
is required to meet a demonstrable 
need of the highest priority ... .” Are 
War Department flood control dams 
which have benefit ratios of 1 to 1.02, 
or which derive as much as 90 percent 
of their benefits from power sales, to be 
included in the above definition? 


Appleby says estimates for author- 
ized construction programs should be 
confined to those “for which the public 
need is so great, both from the stand- 
point of economic return and social 
benefit, that it. is not in the national 
interest to postpone them.” Where does 
this leave the $200,000,000, five-state 
Southwestern Power Administration 
system? How does this definition fit 
the Army’s River and Harbor and 
Flood Control projects which have 
benefit ratios barely exceeding the 
required 1 to 1.01 ratio? 


Will National Policy Change 


To dig even deeper, does the exis- 
tence of a huge national debt, the con- 
tinued inability to balance the budget, 
and the disinclination to raise taxes, all 
coupled with the President’s desire to 
begin debt reduction, bring the nation 
to a point at which it might reconsider 
existing national policies and amend 
them so as to substitute private invest- 
ment for federal outlay? If it does— 
and the answer of course is that it does 
no such thing—Congress might look at 
the repeated offers of the Pacific Gas 
& Electric Co. to build the transmission 
grid and to supply the steam capacity 
necessary to make fullest use of Shasta 
and Keswick dam energy. 

PG&E would make all the invest- 
ment and buy and sell under regula- 
tion. The only argument against the 
proposition which makes any sense is 
that, if accepted, it would freeze the 
government out of the power business 
in northern California. National policy 
is to get the government into, not out 
of, the power business. How does this 
justification for an investment esti- 
mated at more than $200,000,000 fit the 
Appleby directive? 

It is not likely that Mr. Truman’s de- 
sire to balance the budget and cut the 
debt will result in the refusal to build 
marginal flood control or other water 
projects. Reclamation will complete its 
surveys of river basins and Bonneville 
undoubtedly will add kilowatts up and 
down the Columbia. SPA will get more 
money for transmission lines next year 
and so will the Central Valley project. 

It’s pretty apparent that Mr. Tru- 
man’s ideas on economy and debt re- 
duction will be. cut to Congressional 
measurements. It will be interesting, 
a year hence, to compare the box score 
on the fiscal 1948 appropriation bills 
with the fiscal 1947 Appleby directive 
now under consideration. 
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Atom Control Bill Ready OPA Decontrols Additional 


Electrical Equipment Items 


for President’s Signature The Office of Price Administration 


“celebrated” its return to legal status. 
with the President’s acceptance of the 
compromise price extension act, by issu- 


Transfer of Nation’s Atomic Holdings from Army jing another order decontrolling $2,000.- 
to Civilian Board Seems Assured—Transfer = (0,000 worth of capital equipment, in- 
Not Expected to Bring Shift in Present Atomic Policies cluding a number of electrical items. 


TRANSFER of the nation’s vast atomic 
holdings—plants. know-how. and weap- 
eons—from the Army to a five-man civilian 
commission appeared to be just around 
the corner this week as the McMahon 
Domestic Atom Control Bill went to the 
White House for President Truman’s 
signature. 

As it went to the President. the bill 
was virtually the same measure which 
had unanimously passed the Senate; all 
key controversial House amendments 
were eliminated in Conference Commit- 
tee. The measure provides for an all- 
civilian commission with exclusive au- 
thority to own and operate plants capable 
of producing fissionable materials. The 
commission is authorized to issue licenses, 
for not to exceed one year at a time, 
for the operation of plants (such as 
power plants) to use fissionable materiai 
and to distribute from its own production 
fissionable material to operate such 
plants. 

Transfer of the atom project from the 
Army’s Manhattan District to the new 
commission is not expected to result in 
any immediate shift in policy or activi- 
ties in the atom field. The Army’s nu- 
clear power plant project, which has 
been contracted out to Monsanto Chemi- 
cal Co. and the major electrical equip- 
ment producers for erection and opera- 
tion at Oak Ridge, doubtless will con- 
tinue. 

Even before the McMahon control bill 
was signed, there was a spreading specu- 
lation in Washington over who would 
Compose the initial membership of the 
Commission. Most prominently mentioned 
was David Lilienthal, now head of the 
Tennessee Valley Authority and chair- 
man of the five-man State Department 
board which wrote the so-called Lilien- 
thal report on international control of the 
atom. One proposal which is known to 
have been discussed in administration 


The decontro] order is similar to that 
issued by OPA last April. which elimi- 
circles contemplates the appointment of nated price ceilings on turbines. large 
the Lilienthal board membership intact. transformers, and other equipment 
Others who served with Lilienthal were (Execrricat Wortp, April 13, Page 
Harry A. Winne of General Electric Co., 145) and represents a continuation of the 
Charles A. Thomas of Monsanto Chemi- Agency’s program for decontrolling all 
cal Co., Chester I. Barnard of the Bell items of capital equipment. Additional 
Telephone System, and J. R. Oppen- orders may be expected shortly. 
heimer, physicist who headed the Los Items decontrolled by the latest action 
Alamos bomb plant of Manhattan Dis-  jnclude ducts and accessories for electri- 


trict. cal uses (with certain exceptions) ; elec- 


At Bikini this week, where tests of tric meter testing equipment; galvano- 
the atomic bomb have been taking place, meter and pyrometer movements; hang- 
Vice Admiral Edward L. Cochrane, chief ers and accessories, disconnecting and 
of the Bureau of Ships of the Navy De- lowering, for lighting equipment; indus- 
partment and an expert ship designer, trial control equipment as defined in Sec- 
predicted that warships may be run by tion 4-IC of the NEMA Manual of 
atomic energy within five years though January 31, 1946; electrically or mag- 
within ten years is more likely. netically actuated electrical instruments; 





COOKING SCHOOL LEADERS—The Electric Institute of Boston has awarded 222 
diplomas to representatives of the industry, mostly men, who have completed an 
intensive course in electric range application under the direction of Henry J. Erath, 
sales training director of the Institute, and Virginia Comstock, Boston Edison Co. 
home service department. Guiding the school were, left to right, C. M. Wilson, Gen- 
eral Electric Co., chairman of the Appliance and Radio Committee of the Institute; 
J. P. Maloney, Eastern Co., vice-chairman of the committee; Mr. Erath; and J. G. 
Waddell, managing director of the Institute 
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instrument transformers; electrical pan- 
potheads; rectifiers of 1l-kw. and 
larger capacity; street-lighting equip- 
ment as defined in Section 2-SH of the 
NEMA Manual; traffic signals. 

Purpose of decontrolling capital equip- 
ment, according to OPA’s announcement, 
's to simplify its administrative task and 
to eliminate 
which 


els; 


items 
promptly re- 


from price control 
are not 


flected in the cost of living. 


generally 


Canadian Central Stations 
Set Output Record in May 


Output of Canadian central electric 
stations reached a new high in May, the 
Dominion Bureau of Statistics has re- 
vealed. The output for the 31-day month 
was 3,615,777,000 kw.-hr. The previous 
high was 3,593,074,000 kw.-hr. in May. 
1945. In May, 1941, output was but 
2,805,394,000 kw.-hr. Output in May is 
usually the highest of any month of the 
year. 

The output for the first five months of 
1946 is also higher than that of any pre- 
ceding year. In 1944, when the year’s 
output record of 40,465,733,000 kw.-hr. 
was established, the output for the first 
five months was 17,203,640,000 kw.-hr. 
In 1945 (year’s total 40,100,608,000 kw.- 
hr.), the five-month total was 17,260,660.- 
000 kw.-hr. This year the total so far is 
17,270,923,000 kw.-hr. 

Indicative of the strong position which 
hydroelectric power holds in Canada are 
these production figures. For the first 
five months of 1946. hydro output was 
16,886,219,000 kw.-hr.. thermal output 
384,704,000 kw.-hr. For May 1946, the 
output figures were hydro, 3.548,487,000 
kw.-hr., thermal 67,290,000 kw.-hr. 

Statistics for the month and year to 
date in thousands of kilowatt-hours fol 
low: 

Period 1946 1945 


Five Months 17.270,923 17,260,660 
Primary 14.015,950 14,331,119 
Secondary 3,254,973 2,929,541 
Exports to 1,069,662 1,006,895 


3,615,777 
2,906,829 
708,948 
237,035 


3,593,074 
2,941,869 
651,205 
248,421 


Primary 
Secondary 
Exports to 


April 
Primary 
Secondary 
Exports to 


* Revised 


3,506 .258* 
2 ,828,001* 2,883,337 
678,257 650,820 
236,170 225,554 


3,534,157 


Electric Systems Sold 


Public Service Co., 
Amarillo, Tex., has purchased from the 
West Texas Utilities Co. the electric sys- 
tems at Dalhart, Chamberlain, Conlen. 
Dumas, Etter, Hartley, Stratford, Sunray. 
and Texline. all in Texas. The sales price 
of over $2,000.000 also included some ice 
plants and water systems. 


Southwestern 
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FOR SAVING A LIFE—Richard Gordon, Atlantic City Electric Co., receives the 
National Safety Council’s President’s Medal for saving the life of a fellow worker 
who was overcome by gas by applying artificial respiration. Left to right, N. M. 
Argabrite, president of the utility; B. L. England, general manager; Mr. Gordon; 
Jack Sawers, another worker present when the accident occurred; and C. O. Carlson, 
superintendent of transmission and distribution 


G. E. Lighting Institute Will 
Reopen on September 9 


Formal reopening of the General Elec- 
tric Lighting Institute at Nela Park, 
Cleveland, which was closed during the 
war, has been set for the week of Sep- 
tember 9. Changes have been made not 
only in the physical structures but also 
in the displays and demonstrations. The 
Institute has been completely rebuilt to 
serve both present and future needs of 
the G. E. Lamp Department. 

The institute will have all needed facil- 
ities to present the story of modern elec- 
tric lighting and its proper use, domesti- 
cally, commercially, and industrially. 


Lightning Strikes Twice; 
Milwaukee Without Power 


When lightning struck twice at the 
same substation of Wisconsin Electric 
Power Co., Milwaukee suffered a com- 
plete shutdown of electric service Sunday 
afternoon, July 21. The first bolt struck 
the transmission circuits at Granville sub- 
station, and about two minutes later the 
station equipment was again hit, with 
damage to oil circuit breakers and othe 
equipment. 

Operating with reduced generating 
capacity, the system was not able to ab- 
sorb the fault and all load was dropped 
until a crew could reach the automatic 


substation and clear the damaged cir- 
cuits. It was then necessary to pick up 
load by sections, starting about one-half 
hour after the shutdown. 
completely restored in approximately two 
hours. 


Serv ice Was 


Majority Vote Approved 
for Austin, Texas, Bonds 


Because the state law requires that 
approval of bond issues by the voters re- 
quires only a simple majority vote, the 
attorney general of Texas has ruled 
against a clause in the charter of the 
City of Austin requiring that such bond 
issues be approved by a_ two-thirds 
majority. 

The opinion of the attorney ceneral 
followed a request by the city that it be 
allowed to issue $336,000 in bonds for 
acquiring land and constructing fire sta 
tions. This was one of the ten issues. 
voted on at a special election on May /. 
which received only a majority vote. Four 
others received the two-thirds vote re 
quired under the city charter. 

Effect of the opinion was authorization 
for the city to issue the bonds voted on 
in the 14 propositions submitted to the 
people. One of these will allow a $770. 
000 issue to be used for improving and 
adding to the municipal electric plant. 
and another $1,250,000 for the construc: 
tion of a dam and hydroelectric project. 
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Shareholders Get Little 


Satisfaction From Premier 


Duplessis Tells Montreal Light 
Stockholders to Make Offer if 
They Want to Sell to Quebec 


If the shareholders of Montreal Light, 
Heat & Power Cons. wish to sell their 
shares to Quebec Hydro-Electric Commis- 
sion. let them make an offer of them at 
a price. but there is no obligation on the 
part of the provincial government to buy 
them. Objections to L. E. Potvin, chair- 
man of Quehee Hydro, as one of the 
arbitrators to determine the value of the 
appropriated utility are unwarranted and 
unjustified. 

This is the stand taken recently by 
Maurice L. Duplessis, premier of Quebec. 
at a conference with representatives of 
the shareholders who were appointed at 
a meeting when shareholders voted to 
reject the government’s offer of indem- 
nity for their properties as being too low 
(ELectricAL Wort, July 6, Page 85). 

The indemnity offered by the govern- 
ment through Quebee Hydro for the 
physical properties of the utility was 
$54,873.500 to which the company was 
supposed to add $29,207,500 from its 
other assets to pay off $84,081,000 of out- 
standing bonds. This would leave only a 
comparatively small sum to pay off the 
shareholders. who believe that the govern- 
ment should buy their shares directly 
and pay them a price close to the market 
value of the stock at the time of the 
seizure in April, 1944. 

Under legislation passed in May. 1945, 
the arbitration board to determine the in- 
demnity was to consist of one member 
appointed by the utility, one by Quebec 
Hydro, and one by the Chief Justice of 
the Provincial Court. The appointment 
of its chairman by Quebec Hydro has 
tiled the shareholders, who claim he can’t 
he “disinterested.” 

Premier Duplessis at his conference 
with the shareholders’ representatives 
look the stand that he wasn’t supposed to 
he. Quebee Hydro, he pointed out. hasn't 
objected to J. G. Stewart. the Halifax 
attorney who has had some business con- 
nection with the utility and who was ap- 
pointed by the utility as its representative 
on the arbitration board. 


Another Authority Proposed 


A legislative proposal to establish a 
Merrimack Valley Authority along the 
‘VA line was introduced this week into 
the hopper of the House as it was racing 
‘oward adjournment. The bill was 
‘ponsored by Rep. Thomas J. Lane, Mas- 
‘tchusetts Democrat seeking reelection 
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from the Seventh District. The measure, 
which would authorize multipurpose 
water development of the Merrimack 
River in Massachusetts and New Hamp- 
shire, was referred to the Rivers and Har- 
hors Committee, where it is expected to 
die with adjournment of the 79th Con- 


oress. 
* 


Flood Control, Rivers and 
Harbors Bills Now Law 


President Truman has signed into law 
the first post-war Flood Control and 
Rivers and Harbors Authorization Bills, 
which call for construction of projects 
totaling nearly $1,500,000,000. Only a 
relatively small amount of the work au- 
thorized by the bills, however, is ex- 
pected to be started this year under the 
Administration’s program for holding 
down Government construction expendi- 
tures. Separate appropriations must be 
enacted for the projects authorized in 
the bills. 

Included in the Flood Control measure 
is authorization of another $300,000,000 
of work in the Missouri River basin, one- 
half by the Army Engineers and one- 
half to carry through the 1944 develop- 
ment program of the Department of 
Interior. 


P.P.D. Proposals Defeated 


Beatrice, Neb., voters have rejected two 
proposals by the Consumers Public Power 
District. A proposal to lease the city’s 
electric lines for 15 years at an annual 
rental of $22,500 was defeated 1,339 to 
1.158. A proposal by Consumers to sell 
its line to the city for $460,000 was de- 
feated 2.023 to 252. 


Wisconsin P.S.C. Approves 
Hartford-Utility Contract 


Terms of the contract under which the 
Wisconsin Gas & Electric Co. will build 
a six-miles, 26,400-volt transmission line 
to furnish Hartford with electricity 
needed because of a bad breakdown at 
the municipal plant (ELectricat Wor pb. 
July 20, Page 83) have been approved 
by the Public Service Commission. 

The business-managed utility will con- 
struct the line for an estimated $25,000. 
to be paid by the city, and a $16,500 sub- 
station on land furnished by the city. 
In addition, the city will pay a minimum 
charge of $225 a month plus 15 percent 
of the cost of substation on an annual 
basis. The company will furnish 1,800 
kw. of standby service and for short peri- 
ods up to 2,200 kw. 

Hartford may terminate the contract 
at the end of five years by giving 60 days 
notice. Otherwise the contract will ex- 
pire in ten years. At the termination of 
the contract, the company is to remove 
the line and refund $12,500 to the city. 


Starts New Feeder Circuit 


Arkansas Power & Light Co. has 
started construction on a new $160,000 
main feeder circuit with neighborhood 
transformer stations in Pine Bluff to elim- 
inate interruptions that have been caused 
by outages in switches at the Pine Bluff 
power station. A new 13,090-volt circuit 
is being built around the edge of the 
entire town with six transformer stations 
reducing voltage to 2,300 volts for dis- 
tribution. Three new circuits from Wood- 
ward load dispatching station west of 
Pine Bluff are being built at 13,000 


volts. 








CONSTRUCTION CAMP—Pacific Gas & Electric Co. is now using Quonset huts for 
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a construction camp housing workers on its second Pit River 220-kv. line. The huts, 
though more expensive than wooden structures, are 100 percent salvageable, cool 
. quickly after sundown, and are easy to keep clean 
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PLANT EVOLUTION SHOWN —At the recent centennial celebration of Cambridge, Mass., the Cambridge Electric Light Co. con- 


tributed a float to the parade celebration contrasting the 200-kw. generating station of that utility established 50 years ago with a 


1946 generating plant design 


Kaiser Aluminum Interests 
Contract for BPA Power 


A contract for 40,000 kw. has been 
signed by the Henry J. Kaiser aluminum 
interests and the Bonneville Power Ad- 
ministration. Under its terms Columbia 
River power will be delivered to the 
Trentwood rolling mill near Spokane, 
Wash., operated by Kaiser’s Permanente 
Metal Corp. 

Power for the potlines now in opera- 
tion at the near-by Mead reduction plant 
is being furnished at present under an in- 
terim agreement, pending approval by 
FPC of revised Bonneville wholesale 
rates. When negotiations are completed, 
it is expected that a ten-year contract 
will furnish 250,000 kw., the amount 
needed when both plants reach capacity 
operations. Kaiser officials predict all six 
potlines at Mead will be working by the 
end of the year. 

Another outlet for Bonneville power 
was assurred recently when Reynolds 
Metals took over the aluminum reduction 
plant at Troutdale, Ore., under a lease 
agreement with WSA. Reynolds, it is 
said, is spending about $1,000,000 to get 
the war plant into production and must 
contract for the 100,000 kw. necessary 
when peak output is reached. 


A. S. A. Year Book Ready 


The 1945-46 Year Book of the Ameri- 
can Standards Association, the first pub- 
lished since 1938, is now available with- 
out charge at the association offices, 70 
East 45th St.. New York 17, N. Y. 


Contents of the book include listings 
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of officers, directors, and committee 
members; listings of approved American 
standards and of projects under devel- 
opment; and other important informa- 
tion about the A.S.A. and its work. 


Government Will Return 


Grand R. Dam to Oklahoma 


Grand River Dam, which was “seized” 
by the Federal Government early in the 
war and operated throughout the war by 
Southwestern Power Administration, was 
expected this week to be returned to the 
state of Oklahoma, which built it. Legis- 
lation effecting the return of the property 
was given final okay by Congress and 
sent to the White House for President 
Truman’s signature. 

In addition to returning the dam, Con- 
gress stipulated a reduction in interest 
rates on Government loans to states and 
municipalities for power dams from 4 
to 2% percent. The amendment was 
tacked onto the bill by the Senate, with 
approval of the Secretary of Interior. 


Utilities Asked for Scrap 


An appeal to electric utilities whose 
salvage programs during the war pro- 
duced huge quantities of scrap for con- 
version into implements of war to rein- 
stitute such programs to secure the scrap 
so badly needed for peace-time produc- 
tion has been made by the Civilian Pro- 
duction Administration through Edward 
W. Greb, salvage officer, Bureau of In- 
dustry Operations. 


James J. Caffrey Elected 
to Chairmanship of SEC 


James J. Caffrey has been elected 
chairman of the Securities and Exchange 
Commission for the term ending June 30, 
1947. Mr. Caffrey, one of the three Dem- 
ocratic members of the commission, suc- 
ceeds Ganson Purcell, who resigned. 

Mr. Caffrey joined the commission in 
1935 as an attorney and for nine years 
prior to his appointment as a commis- 
sioner in April, 1945. By President 
Roosevelt, served as administrator in the 
Boston and New York regional offices. 

A native of Boston, Mr. Caffrey, who 
is 48 years old, was graduated from 
Harvard in 1919 and received his law de- 
gree from Suffolk University in 1923. He 
practiced law in Boston from then until 
1935. 

In addition to Chairman Caffrey, the 
Democrats on the commission are Robert 
K. McConnaughey and Edmond M. Han- 
rahan; the Republicans are Robert E. 
Healy and Richard B. McEntire. 


Damage Award Made 


For damages to his property when the 
Consolidated Gas, Electric Light & Power 
Co. of Baltimore erects three high-ter 
sion towers on his estate, William F. 
Johnson, Brooklandville, has — beem 
awarded-a verdict of $16.103 by a jur 
in the Circuit Court at 
property involved is 3.3 acres, compt!* 
ing a 66-ft. strip of land, with the added 
privilege of clearing trees within 75 feel 
on both sides. 


Towson. The 
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Suit Started to Block P.U.D. 
Purchase of Oregon Utility 


\{ new suit to have a Union County, 
Ore., public utility district purchase 
proposal (Erecrricat. Worip, April 20, 
1946, Page 10) declared illegal has been 
filed in Circuit Court in Salem, Ore., by 
Island City, Elgin, and five individuals. 

The plaintiffs charged that the P.U.D. 
and the Union County Electric Coopera- 
tive had arranged to borrow $500,000 
from the Federal Government to force 
public power on the area without a vote. 

The proposed sale of the Union County 
properties to the district and co-op is a 
part of a takeover of the entire Eastern 
Oregon Light & Power Co. properties by 
the California Pacific Utilities Co.. com- 
pleted July 1. Approval of the over-all 
transaction, involving $2,283,515, by the 
California Railroad Commission hinged 
on the resale of Union County properties 
to the P.U.D. and a companion sale of 
part of a Durkee-Baker transmission line 
to the Idaho Power Co. 

A bond issue for the purchase by the 
P.U.D. of the properties, in La Grande. 
Cove and Morgan Lake, was approved 
by voters. However, private individuals 
in a similar suit filed earlier contended 
that the present purchase proposal dif- 
fers from the voted plan. 

In the new suit, the plaintiffs have 
asked the State Public Utility Commis- 
sioner and the Rural Electrification Ad- 
ministration to withhold approval of the 
purchase and any loan until a vote can 
he taken. 

They also asked that the court outline 
the rights of the P.U.D. 


contracts between the two, forbid the 


and co-op, void 


P.U.D. to purchase only a part of the 
district's electric systems and order the 
question of loans for the purchase to be 
submitted to a vote. 


Illinois Board Adopts Plan 
for Cooperation with FPC 


Illinois Commission has 
adopted a revised plan for closer co- 
operation with the Federal Power Com- 


Commerce 


mission, Edwin Rosenstone, commis- 
sioner, has announced. 
Commissioner Rosenstone. who was 


chairman of a committee of the National 
Association of Railroad and Utilities 
Commissioners which worked with repre- 
sentatives of FPC in drafting the plan. 
believes its widespread adoption by the 
several states will eliminate much of the 
confusion and misunderstanding that has 
arisen in utility cases involving both in- 
terstate and intrastate regulation. 
“Briefly,” said Commissioner Rosen- 
stone, “the revised plan provides that 
the Federal Power Commission or any 


state commission will freely suggest co- 
operation with respect to any proceeding 
or matter affecting any public utility 
subject to the jurisdiction of the Federal 
Power Commission and of a state com- 
mission, and concerning which it is be- 
lieved that cooperation will be in the 
public interest.” 

FPC and states now have 
adopted the revised plan of cooperation 
and it becomes effective as to each state 
when said state adopts it. 


twelve 


Illinois Utilities Will Make 
Rural Line Extensions 


Illinois Commerce Commission has 
granted certificates of convenience and 
necessity to three Illinois electric utility 
companies to construct 103.46 miles of 
electric line extensions into rural terri- 
tory. 

The certificates authorize Illinois Power 
Co. to construct 44.83 miles in LaSalle, 
Bureau, Stark, Macoupin, Madison, Jer- 
sey, Fayette, Monroe, Macon, Moultrie, 
McLean, Tazewell, Woodford, Edgar. 
Piatt and Champaign counties; Central 
Illinois Public Service Co. to build .63 
miles in Christian County; and Central 
Illinois Electric & Gas Co. to erect 58 
miles in Winnebago, Ogle and Stephen- 
son counties. When constructed the lines 
will serve 320 farm homes and rural es- 
tablishments. 


Two New Districts Will 


Serve San Joaquin Valley 


Creation of two new administrative 
districts to serve the San Joaquin Valley 
has been announced by Richard L. Boke, 
head of Region II of the Bureau of 
Reclamation. 

The Lower San Joaquin district, with 
headquarters at Merced, will include 
such main Central Valley project fea- 
tures as the Delta-Mendota Canal, from 
its headworks to Mendota pool, and the 
Madera Canal. Heading up the new 
area will be District Engineer Jack W. 
Rodner, formerly irrigation specialist 
with the Bureau of Reclamation in Wash- 
ington, D. C. 

The Tulare Basin district, with head- 
quarters at Fresno, will serve all points 
in the Valley south of the San Joaquin, 
including the watershed area above 
Friant Dam. It will have charge of Fri- 
ant Dam, Friant-Kern canal and the 
distribution system that will carry Men- 
dota Pool water to the West Side. Han- 
dling this area will be District Engineer 
Robert B. Cozzens, formerly assistant 
national director of the War Relocation 
Authority. 

These two district engineers can ne- 
gotiate water and power sales contracts; 
will conduct engineering investigations. 
assist in the operation and maintenance 
of water and power systems, and gen- 
erally direct construction. 





RIVIERA PLANT CONSTRUCTION RAPID—Progressing rap- 
idly is the construction of the Riviera steam generating plant of 
the Florida Power & Light Co. on the western bank of Lake 
The new unit will have a rated capacity of 42,000 kw., 
and as in other plants of the company oil will be used for fuel. 
The picture shows the east elevation of the office and warehouse 
section of the turbine house. the No. | boiler unit, and the No. 1 
The men are at work laying the 


Worth. 


induced draft fan foundation. 


conerete block masonry above the boiler enclosure flood wall. 
This plant will have the largest turbo-generator on the Florida 


Power & Light system 
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Plant Will Help Potomac 
Edison Co. Meet Demand 


Completion of the new 30,000-kw. unit 
at the Williamsport plant of Potomac Edi- 
son Co. next summer will provide suffi- 
cient capacity for anticipated load. This 
new unit will not serve a specific load but 
is being installed to meet growing de- 
mands. 

Since 1942 the maximum one-hour 
peak has increased from 89,290 kw., to 
91,700 kw. in 1943, to 102,700 kw. in 1944 
and after V-J Day it jumped to 110,900 
kw. 

The new unit is estimated to cost $4,- 
000,000, of which half will be spent this 
year. Other construction work this year 
will total $2,085,980. 

Load-building activities are being 
pushed to the extent of equipment avail- 
able. In 1945 the average domestic use 
increased 65 kw.-hr. to a total of 1,141 
kw.-hr. A further increase is anticipated 
as more electrical appliances make their 
appearance in the market. Additional 
distribution lines and the new 66-kv. line 
{from Millville, W. Va. to Double Gate, 
Va., started last year, will provide facili- 
ties. 


2 Ohio Cities Repeal Tax 
Laws but Keep Collections 


Following a decision of the Ohio Su- 
preme Court that Youngstown cannot 
collect a tax on consumers’ utility bills 
(ELectricaL Wor.p, July 27, Page 9), 
Columbus and Portsmouth have repealed 
similar ordinances. 

Attorney General Hugh S. Jenkins has 
indicated that most people in Ohio cities 
other than Youngstown who paid such 
taxes might as well forget them as they 
cannot recover them unless they paid 
them under protest. In this case they can 
bring suit to recover them within a year. 
In Youngstown, the tax payments, total- 
ing $400,000, were impounded under 
court order and will be refunded. 

Columbus, first Ohio city to establish 
a utility consumer tax, collected over $2,- 
000,000 since the tax went into effect 
on March 1, 1944. The money has been 
spent by the city. 


Power Projects in Bill 


A third power project was included 
in the Omnibus Flood Control Bill 
enacted recently. 

It is the Lucky Peak Reservoir on the 
Boise River ten miles upstream from 
Boise, Idaho. Although no generating 
capacity will be installed at Lucky Peak. 
construction of the reservoir will allow 
the installation of a 13,000-kw. plant at 


70 


Arrowrock Dam farther upstream on the 
Boise River. Arrowrock Dam has been 
in operation since 1915. It is 
13 miles above the Lucky Peak site. 

Other power projects in the Flood 
Control] Bill are the 54,500-kw. Salem 
Church plant on the Rappahannock 
River, and the 34,000-kw. plant at 
Gathright Reservoir on the Jackson 
River, both in Virginia. 


Exchange Posts Filled 


W. E. Wood, president of the South- 
eastern Electric Exchange, has announced 
the following appointments: Accounting 
Section, H. Atwood Hitch, assistant comp- 
troller, Virginia Electric & Power Co.; 
Commercial Section, J. F. Crist, Vice- 
president South Carolina Power Co.; 
Employees’ Activity Committee, J. Shirley 
Gracy, director of personnel, Florida 
Power Corp.; Engineering and Operation 
Section, H. B. Robinson, operating vice- 
president, Carolina Power & Light Co. 


located. 


Washington Ups Valuations 


The Washington Tax Commission has 
increased the valuation of public utilities » 
in the state from $406,785,750 to $413,- 
676,470. Assessment of Puget Sound 
Power & Light Co. was raised from $62.- 
800,000 to $65,000,000 and that of Pa- 
cific Power & Light Co. from $16,750,000 

$17,110,000. Because public utility 
districts have taken over some of its 
properties, the assessment of the Wash- 
ington Water Power Co. was decreased 
from $30,365,560 to $29,880.000. 


* 
Injunction Bars New Castle 


Public Service Co. of Indiana has been 
granted an injunction in Henry Circuit 
Court permanently enjoining the city of 
New Castle from directly or indirectly 
engaging in the business of selling elec. 
tric energy to its residents and also from 
establishing a competing electric public 
utility for the purpose of furnishing elec- 
tric utility service to local consumers. 


MEETINGS 


Southeastern Electric Exchange—Commercia! Sec- 
tion, Atlanta Biltmore Hotel, Atlanta, Ga., No- 
vember 6-9. J. W. Talley, executive secretary 
303 Haas-Howell Bldg., Atlanta !, Ga. 


National Farm Electrification Conference—Sherman 
Hotel, Chicago, Ill., November 7-8. G. W. Kable 
chairman, Electricity on the Farm, 24 W. 40th St. 
New York 18, N. 


Pennsylvania Electric Association—Systems operation 

committee, Skytop Lodge, Pa., November 7-8. 
A. R. Deck, chairman, Metropolitan Edison Co., 
Reading, Pa. 


National Research Council—Conference on Electrical 
Insulation, Johns-Hopkins University, Baltimore, 
Md., November 7-9. W. F. Davidson, chairman 
Consolidated Edison Co. of New York, Inc., 4 
Irving Place, New York, N. Y. 


National Association of Railroad and Utilities Com- 
missioners—Annual meeting, New Orleans, La., 
November 12-15. Ben Smart, secretary, 7411 New 
Post Office Bldg., Washington, 


Previously Listed 


Rocky Mountain Electrical League—Annual conven- 
tion, Stanley Hotel, Estes Park, Colo., Septem- 
ber 5-7. R. B. Hubbard, manager, Gas '& Electric 
Bldg., Denver 2, Colo. 


Instrument Society of America—National Instrumen- 
tation Conference and Exhibit, Wm. Penn Hotel, 
Pittsburgh, Pa., September 16-20. Richard Rim- 
bach, executive secretary, II17 Wolfendale St., 
Pittsburgh 12, Pa. 


\luminating Engineering Society—National conven- 
tion, Chateau Frontenac, uebec, September 
18-21. A. D. Hinckley, executive secretary, 5! 
Madison Ave., New York 10, N. Y. 


International Association of Electrical Inspectors— 
Northwestern Section, Boise Hotel, Boise, Idaho 
September 23-25: W. L. Gaffney, secretary, 402 
City Hall, Tacoma 2, Wash. Southwestern Sec- 
tion. Hotel Sacramento, Sacramento, Calif. Sep- 
tember 30-October 2: H. L. Gerber, secretary, 205 
City Hall, San Francisco, Calif. Southern Section, 
George Vanderbilt Hotel, Asheville, N. C., Octo- 
ber 14-16: A. M. Miller, secretary, 910 W, 30th St., 
Richmond 24, Va. Western Section, Gibson Hotel. 
Cincinnati, Ohio, Octobe: 21-23: F. H. Moore, 
secretary, 320 N. Meridian St., Indianapolis 9, Ind. 
Eastern Section, Mark Twain Hotel, Elmira, N. Y., 
October 28-30: F. N. M. Squires, secretary, 85 
John St., New York 7, N. Y. 


Indiana Electric Association—French Lick Springs 
Hotel, French Lick, Ind., September 25-27. E. F 
Hauser, secretary, 1414 Circle Tower, Indianapolis 
Ind, 


Municipal Electric Utilities Association of New York 
State—Annual conference, Mark Twain Hotel, El 
mira, N. Y., September 25-27. T.J McKee, secre 
tary, 200- 212 E. Third St., Jamestown, N. Y 


American Society of Mechanical Engineers—fa 
meeting, Statler Hotel, Boston, Mass., Septem 
30-October 2. Ernest Hartford, executive assistant 
secretary, 29 W. 39th St., New ‘York 18 N.Y 


Southeastern Electric Exchange — Engineering and 
Operation Section, Henry Grady Hotel, Atla 
Ga., October 3-4; Accounting Section, Fort Su mter 
Hotel, Charleston, S. C., October 17-18. J. W. 
Talley, executive secretary, 303 Haas-Howell Bldg. 
Atlanta 1, Ga. 


National Electronic Conference—Second annua! con 
ference, Edqewater Beach Hotel, Chicago, Ill 
October 3-5. E. H. Schulz, secretary, | lilinois 
Institute of Techonology, 3300 5. Federal St., Chi- 
cago 16, Ill. 


Edison Electric Institute—Electrical equipment con 
mittee, New Ocean House, Swampscott, Mass 
October 4-5: transmission and distribution cor 
mittee, Cavalier Hotel, Virginia Beach, Va., 
October 7-8. Col. H. S. Bennion, managina 
director, 420 Lexington Ave., New York I7, N. Y. 

National Electrical Contractors Association 
meeting, Ritz Carlton Hotel, Atlantic City, N. J 
October 14-18. C. J. Harder, national secretary 
633 Investment Bldg., Washington 5, D. C 


Electrochemical Society—Fal! meeting, Roya 
Hotel, Toronto, Canada, October 16-19. 
Fink, secretary, Columbia University, 3000 
way, New York 27, N. Y. 


Pennsylvania Electric Association——Electrical eauir 
ment committee, Lord Baltimore Hotel, Baltimore 
Md., October 24-25. B. E. Hagy, chairman, Phila 
delphia Electric Co., 900 Sedeuen St., Philade 
5, Pa. 

American Welding Society—Annual meeting, New 
York, N. Y., October 24, and Atlantic City N. J s 
November 17-22. M. M. Kelly, secretary, 33 
39th St., New York 18, N. Y. 

National Electrical Manufacturers Association—A" 

nual meeting, Traymore Hotel, Atlantic CU! 

N. J., October 28-November |. W. J. Donale 

managing director, 155 E. 44th St., New Tor 

17, N, Y. 
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Gets FPC License to Operate 
Hydroelectric Project 


Wisconsin Michigan Power Co., Apple- 
ton, Wis., until 1970 
to operate and maintain three develop- 
constituting hydro- 
electric power project which consists of 
the Way. Peavy Falls and Twin Falls de- 
velopments, located on the Michigamme 
and Menominee Rivers in Iron and Dick- 


has been licensed 


ments an integral 


inson Counties, Mich., and Florence 
County, Wis. 
In 1940 the company filed with the 


Federal Power Commission a declaration 
of its intention to construct the Way 
Dam and Reservoir and later filed an 
application for a minor-part license for 
the reservoir lands and amended its ap- 
plication to include the Way and Peavy 
developments. Subsequent to the com- 
mission’s hearing on the matter in which 
it was found that the Menominee River 
was a navigable river the application 
was amended to include the Twin Falls 
development. 

The Way development consists of a 
concrete dam about 50 ft. high which 
creates a reservoir with storage capacity 
of about 113,800 acre-feet and other fa- 
cilities. The reservoir provides a regu- 
lated flow of water for use through the 
Peavy and Twin Falls development and 
other plants of the company located 
downstream the Menominee. The 
Peavy Falls development includes a con- 
crete dam about 75 ft. high, a reservoir 
with storage capacity of about 20,000 
acre-feet and a powerhouse with installed 
capacity of about 21,400 hp. The Twin 
Falls power house has installed capacity 
of 7,150 hp. and, in addition to use for 
power purposes, it is operated as a re- 
regulator of the fluctuating stream flow 
caused by the operation of the Peavy Falls 
plant. 


on 


Georgia Power to Complete 
Furman Shoals Project 


Georgia Power Co. has applied to the 
Federal Communications Commission for 
a license complete the Furman 
Shoals hydroelectric project on the 
Uconee river near Milledgeville. accord- 
ing to W. E. Mitchell, president. 

Mr. Mitchell said that the application 
was a preliminary step toward eventual 
completion of the development which 
was started in 1929 and halted in 1931 
by the business depression. 

Original plans for the dam were for 
2 60,000-hp. development and the lake 
made by the dam was to have been the 
largest in Georgia, with an area of 12. 
000 acres and a shore line of 225 miles. 


The height of the dam would vary from 
93 to 62 ft. 


to 
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Output for Second Week Sets Record for 1946 


For the second consecutive week, the 
amount of electrical energy distributed 
by the light and power industry reached 
a new high for 1946. The output for the 
week ended July 27, 1946, as reported by 
the Edison Electric Institute was 4,352.- 
189.000 kw.-hr. A week previous the fig- 
ure was 4,293,280,000 kw.-hr. During the 
week ended July 28, 1945, the amount of 
electrical energy distributed was 4,434,- 
841.000 kw.-hr., this year’s figure repre- 
senting a decrease of only 1.9 percent. 

The rapidly climbing output curve in- 
dicates that the country is going back to 
work and that if the present trend con- 
tinues output within the next two months 
will be equal to that of the war-time 
years, 

Of the seven major geographical divi- 
<ions, four showed decreases for the week 
ended July 27. The greatest decrease 
the Central Industrial section 
where the decrease was 4.6 percent. The 


was in 


1946 





decrease in the Pacific Coast section 


almost as great, 4.5 percent. 


The 


increase was in the Rocky Mountain 
tion, which gained 8.5 percent. 


July 
July 
July 
July 
June 
June 
June 
June 
June 
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May 
May 


Weekly Output. Millions Kw.-Hr. 


1946 
27 
20 
13 
6 
29 
22 
15 
8 
1 
25 
18 
ll 


4,352 
4,293 
4,156 
3,741 
4,133 
4,129 
4,030 
3,920 
3,741 
3,942 
3,939 
3,911 


July 
July 
July 
July 
June 
June 
June 
June 
June 
May 
May 
May 


Percent Change 


New England 
Mid-Atlantic 


Central 


West 


Southern 


Rocky 


Mountain 
Pacific Coast 


Industrial 
Central 


States 


Total United States... 


1945 


28 
21 
14 
7 
30 
23 
16 
9 
2% 
19 
12 


4,435 
4,385 
4,295 
3,978 
4,353 
4,358 
4,348 
4,327 
4,204 
4,330 
4,377 
4,302 
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SEC RULINGS 


The Securities and Exchange Commis- 
sion recently issued a series of orders 
affecting electric utility companies. 


NationaL Power & Licutr Co. has been 
authorized to distribute to the holders of its 
common stock all of its three remaining 
investments in public utility operating com- 
panies. Proposed distribution of the common 
stocks of Birmingham Electric Co., Carolina 
Power & Light Co., and Pennsylvania Power 
& Light Co., consisting of 545,610, 909,- 
350 and 682,013 shares, respectively, rep- 
resents a final major step of compliance by 
National Power & Light with Section 11(B) 
of the Holding Company Act. Under terms 
of the approved plans, holders of National 
Power & Light’s 5,456,100 shares of common 
stock will receive, for each share of such 
stock, one-tenth of a share of Birmingham, 
one-sixth of a share of Carolina and one- 
eighth of a share of Pennsylvania. As the 
owner of 46.56 percent of the common stock 
of National Power & Light, Electric Bond & 
Share Co. will receive 46.56 percent of the 
stock distribution. It already has filed with 
the SEC a plan providing for disposition of 
these securities in connection with its pro- 
posed capital distribution of $70 a share on 
its preferred stocks. (Release No. 6796). 


KEWANEE Pustic Service Co., a subsidiary 
of North American Light & Power Co., has 
been ordered, without reference to its first 
mortgage bonds, to recapitalize on a basis 
of a single class of common stock, such new 
common stock to be issued to the present 
security holders of Kewanee Public Service 
Co. (without reference to the holders of its 
first mortgage bonds) in such respective pro- 
portions as their interests may appear. 


(Release No. 6797.) 


Arkansas Power Planning 


to Build 154,000-Volt Line 


Arkansas Power & Light Co. has peti- 
tioned the state Public Service Commis- 
sion for authority to construct a 154,000- 
volt transmission line from the govern- 
ment’s Norfork Dam substation to Har- 
rison and on to Ozark Beach, to connect 
with Empire District Electric Co.’s sys- 
tem. Costing about $1,200,000, the line 
would be routed by the $42,000,000 Bull 
Shoals hydroelectric dam on White River, 
on which work is being started this year, 
and through Harrison, heart of the com- 
pany’s Ozark division. 

A substation will be constructed at 
Bull Shoals to supply construction power, 
and at Harrison to supply the Ozark 
division towns with power. This division 
now receives power over a 33,000-volt line 
from Southwestern Gas & Electric Co. 
on the northwest, and Norfork Dam over 
a 33,000-volt line in the southeast corner 
of the division. 

The line would replace the Norfork- 
Ozark Beach line which the A. P. & L. 
started early in the war, and on which 
work later was halted. The new route 
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was made to provide the additional power 
source for Harrison. The northern ter- 
minus of the line would be tied into the 
Empire District Electric Co. system to 
provide an interchange of power between 
i. and A. P. & L. system. 


War Department Manuals 
Now Available to Industry 


The War Department is preparing a 
series of manuals on maintenance. op- 
eration, and repair of electrical equip- 
ment ranging from generation plants to 
household appliances. 

Two of the manuals, identified as War 
Department Technical Manuals TM5- 
680A and TM5-680B, are now available 
from the Superintendent of Public Docu- 
ments at Washington. The former manual 
includes instructions for the repair and 
maintenance of small electric equinment 
and appliances. the latter instructions for 
the repair and maintenance of interior 
electric systems and lighting. Both manu- 
als are well illustrated with pictures and 
drawings. 

Engineers of the industry collaborated 
in their preparation in cooperation with 
the Office of the Chief of Engineers. 


Tallahassee Lets Contract 


A $777,860 contract has been let by 
the Tallahassee, Fla.. city commissioners 
for improvement to the electrical system. 
including lighting and 
ground installation of overhead 
in the downtown area. 

A new whiteway system will be in- 
stalled with lights 24 feet high to replace 
the present 11-ft. standards, which will 
be placed in other parts of the city. 
Capacity of the Williams Street and 
Railroad Avenue substations will be in- 
creased. giving the city an increase from 


2.400 to 4.160 volts. 


street under- 


wiring 


UTILITY REPORTS 


Net Income 
1946 1945 
tAmerican Power & Light 
and subs . 
*Central Arizona Lt. & Pwr 
*Commonwealth & Southern 
and subs 
*Connecticut Light & Power... 
*Detroit Edison and subs...... 
*Houston Lighting & Power 
*Mountain States Power 
*New Orleans Public Service.... 
*Niagara Hudson and subs...... 
*Public Service 
New Hampshire ............ 
*Sioux City Gas & Electric 
¥Texas Electric Service 
*Utah Power & Light 
and sub 


$22,227,244 $14,498,673 
1,020,648 791,189 


24,025,619 
4,660,057 
8,490,481 
3,184,397 

855,882 
2,439,639 
12,992,608 


15,942,215 
4.145.672 
6,726,924 
3,182,777 

644,193 
2,019,706 
7,350,064 


2,069,737 
808,072 


1,902,932 
653,075 

1,922,073 

2,094,435 1,847,757 

*Twelve months ended June 30. 

*Twelve months ended Mav 31. 

Twelve months ended April 30. 


Electric Energy Sales 
Drop 9.5 Percent in May 


Sales of electric energy to ultimate cus- 
tomers in May, 1946. totaled 15,064,489.. 
000 kw.-hr., compared with 16,641,124,- 


Classification of Sales, May, 1946 
and Change from 1945 
Ki'owatt-hour 


sales Million Kw.-Hr. 


May 1946 1945 Change 


Residential or dome tic ‘ 2.991 2,672 
Rural (District rural rates) .. 379 283 
Commercial or industrial 

Small light & power 2.578 2,477 

Large light & power 7,869 9,726 
Street & highway lighting...... 160 157 
Other public authorities f 670 
Railways & Railroads 

Street & interurban...... 369 384 

Electrified steam  arilroads.. 201 220 
Interdepartmental .......... 51 51 


Total to ult. customers... 15.054 16.641 

000 kw.-hr. in May. 1945. a decrease of 
9.5 percent. report 
issued by the Edison Electric Institute. 

Revenue from ultimate 
amounted to $277.144.700 in May, com- 
pared with $275.132.200 in May. 1945. 
an increase of 0.7 percent. 

For the twelve months ended May 31. 
1946. the average use per customer ad- 
vanced to 1.283 kw.-hr. from 1.180 kw.- 
hr. for the preceding year. an increase 
of 8.7 percent: the average annual bill 
to $42.60 from $41.06. an increase of 3.8 
percent: revenue per _ kilowatt-hour 
dropped to 3.32 cents from 3.48 cents, a 
decrease of 4.6 percent. 


according to the 


customers 


Utility Votes for 1.B.E.W. 


Employers of the operating, mainte- 
nance and clerical departments of the 
Arkansas Power & Light Co. voted 848 
to 145 in favor of the International 
Brotherhood of Electrical Workers, 
A. F. of L., representing them as sole 
bargaining agent. in an election called 
by the National Labor Relations Board. 
Of 1.196 employes eligible to vote. more 
than 1.000 cast ballots. Prior to the elec: 
tion. only four local unions of the com- 
pany in the operating and maintenance 
departments were represented by the 


LB.E.W. 


City Will Buy Electricity 


Because their municipally owned power 
plant failed to keep pace with mounting 
power demands, Miami, Okla., citizens 
have voted 666 to 10 to have the city 
buy its electricity from the Grand River 
Dam Authority as soon as the proper 
equipment can be installed. The local 
plant will be retained as the distributing 
center. 
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Induction Heater Made from Welder Components 


Use oF standard resistance welding 
machine components as simple 60-cycle 
induction heaters at a Detroit tank 
plant lowered the floor-to-floor time of 
heating bores on 50-lb. chrome-moly 
steel suspension arms for the shrink 
fitting of serrated spindles from 35 
min. per piece to 2} min. per piece. 
At the same time, a costly cold treating 
process for shrinking the spindles for 
final assembly in the bores has been 
completely eliminated. 

Engineers of the Progressive Welder 
Co. in Detroit made up the 60-cycle 
induction heating equipment from 
standard components and subassem- 
blies of 100-kva. welding machines— 
such as welding transformers, air cyl- 
inders, control units, ete—taken from 
stock. The resultant machine is illus- 
trated. 

A copper current-carrying “loop” to 
enclose the work pieces was arranged 
so that one section of it can be raised 
and lowered by the air cylinder to 
permit the insertion and removal of 
the suspension arms. This loop, when 
closed and with current flowing 
through it, sets up an intense alternat- 





CLEANS TRANSFORMER LAMINA- 
TIONS—Both sides of transformer 
laminations are buffed at the same 
time by this machine which turns 
out as much work in 30 minutes as 
ean be done in a day hy hand 


ing magnetic field within that portion 
of the work piece adjacent to the loop. 
This alternating magnetic field gen- 
erates the heat within the part neces- 
sary to produce the required tempera- 
ture and expansion. Transformer and 
conductors are water cooled as in 
standard resistance welding machine 
practice in order to utilize the equip- 
ment to its maximum capacity. The 
machine operates from ordinary 60- 
cycle, single-phase, 230-volt power 
lines. 

The operator presses a switch and 
sets in motion a simple automatic heat- 
operated timer which turns on the heat- 
ing current for a selective pre-set time 
(in this instance, between 60 and 90 
sec.) and heats the part to an upper 
limit of 500 deg. F. Operators manu- 
ally move the suspension arms through 
a horizontal arc of 180 deg. while the 
metal is being heated in order to dis- 
tribute the heat uniformly among the 
thin and the heavy sections of the work 
pieces. 

At the completion of the heating 
cycle in 24 min., a hoist takes the 
suspension arm to a positioning jig. 





A 60-CYCLE induction heater made 
from standard subassemblies of a 
resistance welding machine 


A Machine That Cleans Transformer Laminations 


C. A. REITZ 
Supervisor, Electric Repair Shop, Light Gas & Water Division, City of Memphis, Tenn. 


Siow, TEDIOUS, hand methods of 
cleaning transformer laminations with 
a wire brush and scraper have been 
displaced by a motor driven cleaner 
designed and built at the transformer 
repair shop of the Light Gas & Water 
Division of the City of Memphis, Tenn. 
This machine can clean as many lami- 
nations in 30 minutes as one man 
could clean by hand in a day using 
determination, a brush and plenty of 
elbow grease. 

The accompanying picture shows the 
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machines in operation. Cleaning is 
done by two 8-in. cylindrical wire 
brushes that buff both sides of the lami- 
nations at the same time as they pass 
through the machine. These two 
brushes, one above and the other be- 
low the table of the machine, have their 
axes parallel but offset horizontally 
about 10 in. Individual rollers, one 
opposite each brush, hold the lami- 
nation firmly against the brush while 
three pairs of small guide rollers, one 
pair on each side of the brushes, hold 
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the laminations flat as they pass 
through the machine, preventing them 
from being twisted or distorted in any 
way. The brushes and the eight as- 


sociated rollers are all driven by a 
system of belts and gear reducers from 
the same 1-hp. electric motor. A pair 
of nozzles is provided to bloc com- 


pressed air under the wire brushes to 
keep them clean during operation. The 
compressed air is taken from the shop’s 
central system. 


Differential Protection, Delta-Wye Transformer Banks — I* 


JOSEPH M. DE GUILMO 


Substation Department, Public Service Electric and Gas Co., 


I, ORDER to protect properly a delta- 
star connected transformer bank for in- 
ternal faults, it is necessary to apply 
differential relay protection. Because 
of the difference in magnitude and 
phase angle of the currents in primary 
and secondary leads, the current trans- 
formers must be connected to compen- 
sate for this difference in order to 
cause their secondary currents to circu- 
late through the restraining coils of 
the differential relays. Exact balance 
of current transformers is not neces- 
sary, since some adjustment may be 
made by use of relay taps in trans- 
former differential relays. 

The correct current transformer con- 
nections, the current flow through their 
secondaries, the current flow in the 
leads and windings of the transformer 
bank, and the current flow through the 
differential relays can best be deter- 
mined by means of a step-by-step vec- 


* First in a series of four articles. 


Jersey City, N. J. 


tor analysis at various points in the cir- 
cult. 

To begin the analysis refer to Fig. 1. 
Three current transformers are in- 
stalled on each side of the transformer 
bank, with their connections to be de- 
termined by the vector analysis. The 
assumption is made of power flow from 
star side towards delta side. This will 
result in a flow of current through the 
star windings as shown. 


Vector Diagram 


Fig. 2 represents the system voltage 
vectors and the transformer currents. 
The star currents /,, /2, and J; are seen 
to be in phase with Eis, Eso, and 
Eso respectively (assuming 100 percent 
power factor). These currents in turn 
will cause equal currents J;, 2, Is to 
flow in the windings of the delta trans- 
former, as seen in Fig. 1. (The assump- 
tion is made that a 1:1] ratio exists be- 
tween star and delta windings. ) 

In order to find the currents flowing 


ee 


FIG. 1—Delta-star connected transformer bank with current transformer and 


relay connections. 
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Power flow is from star side toward delta side 


FIG. 2—Voltage and current vectors 


in the line leads of the delta trans- 
former, a vector current study must be 
made at points R, S, and T, using 
Kirchhoff’s Law (the sum of the cur- 
rents at any point must equal zero.) 

Analysis at point R: Refer to Fig. 1, 
I, approaches point R, Js leaves, and 
the line current /, must also leave at 
that point (since power flow has been 
assumed from star side to delta side). 

I.=I1, + I, 
LA =i-% 

1, may be determined graphically as 
seen in Fig. 2 which will result in 4 
value of J, equal to 1.732 J; in magni- 
tude and lagging /; by 30 deg. 

Analysis at point S: J. enters this 
junction point while J, and Is leave the 
point. 

L=i+h 
Rh=1,—1, 

Determination of Js from Fig. 2 
shows that Js will equal 1.732 /: m 
magnitude and lag /. by 30 deg. 

Analysis at point T: J, enters this 
junction point while J: and /; leave the 
point. 

I, = I, + Io 
IL=1,— Is 

Graphical determination of Jc irom 
Fig. 2 shows that Jc equals 1.732 /s 0 
magnitude and lags J; by 30 deg. 
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Electronic Relays — Il*; Cold Cathode Type 


W. D. MACGEORGE 


Director of Research, 
Automatic Temperature Control Co., Inc. 
Philadelphia, Pa. 


F ox THE Cold Cathode Type relay 
Fig. 2 illustrates the fundamental cir- 
cuit, while Fig. 3 is the familiar circuit 
given in the tube manuals for a radio- 
frequency controlled relay. 





FIG. 2—Fundamental circuit of an 
electronic relay with a cold cathode 
tube and control 


In Fig. 2, V; could be a type OA4G 
cold cathode, gas triode, or similar 
tube. Resistors R; and Ro, are propor- 
tioned so that the ignitor electrode will 
normally be maintained below its fir- 
ing potential. The control contacts 
S:, when closed, raise the ignitor poten- 
tial by means of paralleling resistor Rg 
and fire the tube. A relay current of 
25 ma. is usually maximum for this 
type of tube. 

As soon as the control contacts are 
opened, the ignitor is returned to its 
original potential and the tube will 
cease firing on the first a.c. supply cycle 


*This series began in Evecrrica. Wortn, July 20, 
1946, page 87. Illustrations are numbered consecu- 
tively throughout the series. 





TRANSFORMER 
*pen delta 3-phase voltage boost 


connections for 


that makes the anode of the tube nega- 
tive to the cathode. 

It should be noted in passing, that in 
all relay circuits where alternating cur- 
rent is used and the tube acts as a half- 
wave rectifier, the relay is subjected to 
half-wave pulses and must either be of 
a fully shaded pole a.c. type or must be 
paralleled with a suitable filter conden- 
ser to smooth out the half-wave pulses 
and prevent chattering. 

Assuming a 115-volt, rms., a.c. sup- 
ply for the circuit shown in Fig. 2, the 
peak anode-cathode voltage would be 
154 peak volts and the ignitor electrode 
should be maintained at approximately 
60 peak volts to prevent firing. To in- 
sure ignition for run-of-the-mill tubes, 
this potential should be raised to 90 
peak volts when control contacts S; are 
closed. If we assign a value of 150,000 
ohms to R, and a value of 100,000 
ohms to Ro, the additional current re- 
quired through Rg to raise the ignitor 
to the firing potential of 90 peak volts, 
will be (90-60 volts) /100,000 ohms, 
or 0.0003 amp. This additional cur- 
rent would be obtained through resis- 
tor Rg and, of course, would have to 
pass through the control contacts, Sj. 

Increasing the values of resistors R, 
and Re would reduce the control cur- 
rent requirements proportionally, but 
their values cannot be made too large 
because the ignitor current required to 
fire the tube is appreciable (approxi- 
mately 100ya.,) and an excessive volt- 
age drop through R;, when the tube 


fired, would cause unstable operation. 

In order to supply the 0.0003-amp. 
control current mentioned above, Rg 
would require a value of 154 volts/ 
(I, + Is) or 413,333 ohms. 

The cold cathode circuit is, as can 
readily be seen, very simple to con- 
struct and, if the tubes used are rea- 
sonably uniform, will give satisfactory 
results for most applications. This cir- 
cuit has, however, certain disadvan- 
tages; the necessity for handling rather 





FIG. 
trolled relay 


3—A_ radio-frequency con- 


high potentials in the control circuit; 
and the limitation of the relay current 
to 24 ma. 

The radio frequency relay circuit 
shown in Fig. 3, is an interesting appli- 
cation of the cold cathode tube to r-f 
carrier, relay service. 

This circuit is very similar to the one 
discussed above except that a high Q, 
tuned r-f. circuit (L C) is inserted as 
shown. When no radio frequency is 
present, the ignitor is maintained below 
its firing potential by the voltage di- 
vider R,R2; but, if an r-f carrier of 
the proper frequency appears across 
115-volt line terminals, a r-f voltage 
will appear across L and supplement the 
existing ignitor cathode potential suffi- 
ciently to fire the tube. 


Transformers For Use As Voltage Boosters 


LESTER H. FAULKINGHAM 
Distribution Engineer 


New Hampshire Gas and Electric Co. 
Portsmouth, N. H. 


Accompanyine diagram illustrates 
two single-phase transformers con- 
nected open delta to boost the voltage 
en a 3-phase circuit. These connec- 
nections are now being used. When 
each transformer has a ratio of 10:1 
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and the respective secondary windings 
are in series the voltage boost is 10 
percent. A 5-percent boost is ob- 
tained when the secondary windings 
of the transformer are connected in 
parallel. ° 
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Induction Heating Used 
To Braze Tool Tips 


T. A. VERNOR and E. F. ADAMS 
Westinghouse Electric Corp. 
Houston, Texas 


A recent induction heating installa- 
tion at the Reed Roller Bit Co. of 
Houston, Texas, brazes alloy tool tips 
onto single point tools in a fraction 
cf time formerly required with acety- 
lene gas torches. 

A great number of tools is required 
at the plant, since the stock hardness 
of the product is approximately 350 
Brinell and the tools break or dull from 
wear. When acetylene torches were 
used, the tool tip was overheated and 
several minutes were required to braze 
cach piece. Tool tips can now be 
brazed on a 1}-in. by 14-in. tool, 
which is the largest used, in about 30 
sec. using induction heating. Not only 
is the brazing job speeded up, but the 
life of the tool is improved since the 
tungsten tip and the soft steel shank 
are heated at different rates and the 
tip does not reach the same tempera- 
ture as the shank. This is evident as 
the power input to a magnetic material 
is many times greater than to a non- 
magnetic material with the same flux 
density. Most of the heat put into the 
tungsten tip is by conduction from 
the steel tool through the silver solder. 

As only about one inch of the tool 
is in the coil, all of the power is con- 
centrated in a small volume i» a very 
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INDUCTION HEAT used to braze a tungsten alloy tool tip on a 1%-in. by 


1%-in. tool shank. 


short time. This brings the tempera- 
ture of the shank to about 1,400 deg. 
F. in 30 sec. or less on one end of the 
tool—depending on the size of the 
shank—and leaves the other end cool 
enough to handle with the bare hands. 

The work coil for this job was de- 
signed to handle several sizes of tools 
without sorting them by sizes and 
without adjusting the r-f generator or 
changing the work coils. This was 
accomplished by designing two coils 
and connecting them in series. One 
coil consists of six turns of 4-in. cop- 
per tubing 2 in. by 2 in. on the inside 
square. The other coil, also of six 
turns, is 15 by 2 in. on the inside 
square. One side of the work coil 
is grounded, thus putting it at a com- 
paratively low voltage above ground. 


WORKMAN is enabled to get at his work of washing insulators hot from an 


advantageous point by use of crow’s nest ladder. 


Tree trimming, making 


flying taps and sfreet light work are other uses 
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Two work coils handle several sizes of tools 


The r-f generator used is a stand. 
ard 10-kw., 450-ke. set with a tuned 
plate—coupled grid oscillator. The 
power supply is 440 volts, 3 phase, 
60 cycle. Control is by means of a 
“start-stop” button mounted on the 
face of the cabinet. On_ production 
work such as this where a definite time- 
heat cycle can be predetermined, an 
automatic timer deenergizes the unit 
after a predetermined time has elapsed. 

After installation and tune up, an 
inexperienced operator had no diff- 
culty working with the generator and 
was soon very proficient in its use, 
both for brazing on new tips and re- 
moving those dulled by wear. As a 
result, the plant has experienced no 
tool shortage and one bottleneck in 
production was broken. 


Crow’s Nest for 
Hot Insulator Washing 


W.L. HARRIS 
San Joaquin Div. 
Pacific Gas and Electric Co. 
Fresno, Calif. 


A crow’s nest with 30-ft. ladder, 
bought primarily for washing. insula 
tors hot by the San Joaquin Division, 
Pacific Gas & Electric Co., has found 
many other uses. Mounted on a truc 
as shown, it has proved a great time 
saver and convenience also in making 
flying taps in mid-spans on distribution 
work; in substations to connect bus 
leads in mid-spans; for tree trimming; 
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4) 
OVERHEAD CABLE DISTRIBUTION 


Wyotoded Cordini 


G-E PRE-ASSEMBLED CABLE compares 
favorably with underground cable in 
service at far less installation cost. 














entral Hudson Gas & Electri¢ 
Corporation says about perform. 
ance of G-E pre-assembled cables: 
















© Better service ® Cuts installation costs 
aerial cable showing compact, ® Less conspicuous © Superior to tree-wire 
all-in-one-unit constructi ‘ iS os 
e Compares favorably with © No interruptions during 
Picture a power-distribution system practically underground cable hurricane 





free from the hazards of ice, storms, and fallen 
branches—yet installed at a cost not much greater 
than open-wire or tree-wire construction. It’s, here 
today, in G-E pre-assembled cable. Already an im- 
pressive service -ecord has been built up by the performance of G-E pre-assembled cable. It may be 


millions of conductor feet now in operation and more tapped without reinforcing the messenger. Temporary 

and more electric utilities are installing it every day. repairs are easily made by linemen. Installation is 

G-E pre-assembled cable was developed to provide rapid, a good average being 3000 feet per day. Periodic 

for easier .nstallation, less conspicuous appearance, tree trimming is entirely eliminated. In addition, as 

and bette: service ‘n aerial cable installations. Mes- compared with use of bare secondary wire, the haz- 
senger, rings, and cable are all factory-assembled ards of installing the cable under existing open-wire 
and delivered ready for pulling in on poles. Because primary lines are greatly reduced. 

1 G-E pre-assembled cable is strung as a unit, it re- G-E pre-assembled cable is available in one con- 
duces the time that linemen are needed on poles by as ductor and three conductor types. Get in touch with 
much as 75 per cent. Actual cost of installation may your nearest G-E office for performance data and the 
be cut up to 40 per cent. complete facts on this modern aerial cable. Apparatus 

Many other features contribute to the outstanding Dept., General Electric Company, Schenectady 5, N.Y. 





PRE-ASSEMBLED AERIAL CABLE... 
Another G-E achievement resulting from “‘full-range’”’ research 

















Plasticized butyl rubher, the insulation used in G-E pre-assembled 
cable, is the same insulation used in G-E Coronol cables, and has 
exceptional resistance to ozone and aging. As a result of 4 years of 
field tests with the aid of co-operative utility companies, special ap- 
plication hardware was developed for the new cable, and valuable 
data on electrical characteristics, costs, and life were obtained. ‘I'he 
result is a cable that minimizes interference with near-by telephone 
circuits. Again G-E laboratory and field research have combined to { 
produce a major improvement in power-transmission lines. 


GENERAL @ ELECTRIC 


602-67-1200 


ELECTRICAL WORLD e August 3, 1946 71 








testing insulators on 70-kv. wood pole 
lines; all in addition to use for street 
light maintenance. 

It has been especially valuable in 


getting into steelwork of multiple 110- 
kv. buses for insulator washing or other 
purpose. The ladder is easily mounted 
and demounted on a truck which obvi- 


Condenser Checks Reactiformer 


A. F. STILSON 


Electric Meter Foreman, Illinois Power Co., Galesburg, II. 





CONDENSER verifies phasing transformer connections by inducing reversed 
rotation, used as a load on each meter element individually 


ates tying up a truck when not in 
use. The crow’s nest is a standard 
piece of equipment made by the Metro. 
politan Device Corp. 


A wanpy pevice that checks the con- 
nections of a reactiformer as well as 
automatically giving a phase sequence 
test consists of a condenser connected 
to a pair of leads and test clips. The 
condenser should be “paper” or simi- 
lar type, not electrolytic, and from 
25 to 30 microfarads for 60-cycle cur- 
rent. It should be proportional for 
other frequencies. 

The condenser is used as a load on 
each meter element individually: one 
leg is connected to the load side of the 
current coil after the current section 
of the test switch is shorted out and 
opened in the usual manner. The 
other leg is connected to the common 
or neutral potential switchblade. A 
jumper is connected from the potential 
blade corresponding to the current- 
coil of the meter-element under test to 
the line side of that current-coil, thus 
placing a load on the element with a 
known leading power-factor. If the re- 
actiformer is connected correctly the 
meter will rotate backwards. In mak- 
ing this test be sure that all the reac- 
tiformer primary connections are 
“hot.” that is. energized. 


Ring Bus Facilitates Service Connections 


RALPH W. COURSEY 


Underground Engineer, Oklahoma Gas & Electric Co., Oklahoma City, Okla. 


A RING-BUS installation for cable con- 
nections, in manholes having a large 
number of services, provides an effi- 
cient way of balancing conductor loads 
and simplifies the removal and addi- 
tion of service conductors. 

The ring-bus installed in some man- 
holes on the Oklahoma Gas & Electric 
Co.’s low voltage a.c. network system 
consists of three 750-Mcm. rubber-cov- 
ered cables supported by porcelain 
spools fastened to galvanized iron 
mounting bars. These mounting bars 
are fastened to the walls and roof at a 
45-deg. angle with expansion anchors 
and machine bolts. 

Connections to the bus are made 
with clamp type tee connectors, insu- 
lated with rubber and friction tape 
and painted with insulating varnish. 
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BRACKET DETAIL 
Bor 24 xi% x 2'-1" long 


Expansion ~__ 
anchor and 

# Xl gon 

mach. bolt 


oe I$ gak mach. 
bolt, nut 





,~Monhole entrance 


1 All holes 2"¢ on 
¢€ of bar. 

2.Galvanize after 
foabricacation. 


RING BUS SUPPORT—Spool insulators on strap bracket support bus in cornet 
between manhole roof and wall. Bus connections made by clamp tee connector 
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TYPES 
AB-13—A-C 
DB-13-——D-C 


VOLTMETERS 
A-C & D-C 


AMMETERS 
A-C & D-C 


WATTMETERS 
VARMETERS 


POWER-FACTOR 
METERS 


SYNCHROSCOPES 


FREQUENCY 
METERS 


ALS 


Temperature 
Meters 


Tachometers 


What’s more, cones | Seiesicellia are unusually sturdy, 
accurate to within 1 per cent, thoroughly shielded, and have many other 
excellent features to be found in Bulletin GEA-3432. For your copy, call 
the nearest G-E sales office. And when you write up your new specifica- 
tions, call for concentric-scale switchboard instruments. Apparatus De- 
partment, General Electric Company, Schenectady 5, N. Y. 


HEADQUARTERS FOR MEASUREMENTS 


GENERAL @ ELECTRIC 
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Basic Factors in Dielectric Heating ... T° 


Accompanying data and relations for contact electrodes are from a presentation by 


E. S. Winlund, Electronic Apparatus Division, Radio Corp. of America, Los Angeles, Calif. 


1. Relation for Contact Electrodes. Re- 
fer to Fig. 1. 


HD 
K* PF 


T. = 1.13 2? x me x 
(seconds) 
PF 
PF, 1 
10 * @ 
_ WH (hb — b) 
Po= 057 ET 


E= (percent) 


(kilowatts) 
where 


To = Minimum heating time in seconds 
E = Transfer efliciency in percent 
Pg = Generator power in kilowatts 
Z = Material thickness in inches 
= Temperature rise in degrees F. 
f = Frequency n megacycles (Mc.) 
= = Time in minutes 
Q = Figure of Merit of generator coup- 
ling inductance, usually approx. 
200. 
= Material specific heat in Btu./Th. 
— deg. F. 
Material density in pounds per 
cubic foot 
K = Material dielectric constant 
PF = Material power factor in percent 
W = Material weight in pounds 


Thickness Z is the only materia] dimen- 
sion having any effect on minimum heat- 
ing time. Area. volume. weight and shape 
of material have no bearing on it. Mini- 
mum time is directly controlled by four 
material properties called “Minimum 
Time Factor”, or HD/K-PF. The loss 
factor is K PF. 


NOTE: In this series of articles the minimum heating 
time formulas incorporate @ maximum working voltage 
gradient versus miierial thickness relationship which 
has been obtained empirically through fieid experience. 


* Beginning a series of three articles, 


Generator 


2. Transfer Efficiency for Contact Elec- 
trodes. Refer to Fig. 2. From these curves 
may be determined the transfer efficiency 
as related to power factor for any mate- 
rial, 

3. Effect of Changing Materials. Exam- 
ple: Generator 27 Mc.; material, 1 Ib., 
heat from 70 to 270 deg. F.; Z = 1 in. 


Power 
required 

Transfer to heat 
Effi- = material 
ciency int min. 


Minimum 
we 
ime to 
HD avoid 


Malerinl K + VE flashorer 


Mahovany. 

69% water 
Pyralin 
Nylon 


Lucite 


% kw. 


§ 


1. 
13 
2 


AINwW AWS 
3 
= 


Polystyrene = 24 39 


Most common thermosetting molding 
materials seem to fall between Nylon and 
Lucite and can be heated in 15 to 60 sec. 
The four dashes in the power column in- 
dicate that those materials cannot ordi- 
narily be heated through a 200 deg. F. 
rise in 1 min. If a generator is rated at 
a certain output for loads down to 2 per- 
cent power factor (as the RCA Model 
15-BH at 15 kw.) the requirement in the 
last column may somewhat but safely 
exceed the generator rating. 

4. Effect of Generator Frequency. Ex- 
ample: Material. 1 lb. of Nylon 610, heat 
from 70 to 270 deg. F.; Z = 1 in. 


lamer 
rey sured 

lo heal 
material 
in 1 min, 


Minimum 
Hleating 
Time to 

aro d 

Jlashover 


Transfer 
hfli weney 


Generator 
Frequens Vv 
2 Me. 68% 6 suc, 9% 8% . 

It 15 34 95 5 0 kw. 
37 9f 919 0 
Ta 348 Or 4 l 
200 23 92.5 l 


Efficiency and generator power are al- 


Top electrode 


Bottom electrode 


FIG. 1—Electrode arrangement for contact dielectric heating 
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most unaffected by frequency, while in- 
creased frequency virtually always short- 
ens minimum heating time. 

5. Effect of Thickness, using contact 
electrodes. Example: Generator 27 Mc.,; 
material. 1 lb. of Nylon 610, heat from 70 
to 270 deg. F.; Z = 0.0004 to 24 in. 


Power 
required 

to heat 
molerial 
in 1 min. 


Minieom 
: Heating 
Thickness Tume to 
of avoid 
material flashover 


0.0001 in, Forever (a) 01 9% 4 
0.004 0 2 sec. 91 37. 
0.008 : 1 
1/16 91 
91 
91 
a1 


Transfer 
Efficiency 
7 kw. (a) 

(a) 


(a) Heat losses to colder electrodes cause these 
results. 


In this example the power is constant 
except when the material is so thin that 
heat losses to the electrodes must be 
made up. Increased thicknesses require 
Jonger minimum times because the high- 
frequency voltage across the material 
cannot be increased in proportion to 
thickness without flashover. 


Molding ---"~ 
materials 





Micalex.-*> 


Transfer efficiency, percent 


Poly- 
styrene, 


7 


es 


001 003 OF 03! 3 10 30 100 


Material power factor, percent 


FIG, 2—tTransiler eflic.ency tor com 
tact electrodes to six muterials 
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WATTHOUR 
METERS 








OU get stable torque-friction and accurate measurement, even 

during light-load periods, with the I-30 watthour meter, because 
its bearings are constructed of cobalt-tungsten. The oxides formed in 
the natural process of wear of this unique alloy are nonabrasive. Softer 
than hardened steel, cobalt-tungsten cushions shock and vibration upon 
the jewel bearing. And yet this alloy, first developed by General Electric, 
is elastic enough to withstand, without permanent alteration of shape, 
the pressure put upon it. 


BOTH PIVOT AND BALL TYPE BEARINGS AVAILABLE* 


The pivot-type bearing, with its oil-tight reservoir, is an exclusive 
feature of the I-30. Its self-lubrication reduces maintenance costs to 
the minimum. 

The ball-type construction, with the bearing enclosed, is also an 
exclusive G-E design. It simplifies maintenance, test, and shop opera- 
tions. Install the I-30, with cobalt-tungsten bearings, for economical 
and accurate metering. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 

*Time-tested sapphire-jewel bearings are used in both designs. 


Headquarters for Electrical Measurement 


GENERAL @& ELECTRIC 


601-18-6110 
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How Messenger Strands 


Can be Crossed and Spliced 


An adaptation from standardized practices of Central 
Hudson Gas and Electric Corp., Poughkeepsie. N. Y. 


Crossing Messenger Strands 


Material List 








A 
Ros ITEM QUAN. DESCRIPTION 
A 2 Messenger clamp 

B I Gal. machine bolt, 


5/8 nm. X 2 1/2 








Application 


Splicing Messenger Strands 





8.000-lb. Strand 13,860-lb. Strand 
5/16-in. H. S. Steel 7/lo-in. H. S. Copperweld — 30°, Cond 
and and 
11,340-lb. Strand 14,500-Ib. Strand 
3/8-in. H. S. Copperweld — 30°, Cond 7/16-in. H.S. Steel 


te) 





ED err errr eee 


~ 








0 Cc Dd 
Material List 
ITEM STRAND QUAN. DESCRIPTION 
- ~ .. «pcprnmiecs 1 Strand connector 
D 8.000-Ib. 2 3-bolt galv. guy clamp 
D 11,3 10-Ib. 2 3-bolt galv. guy clamp 
D 13,860-Ib. 1 3-bolt galv. guy clamp 
D 14,500-Ib. 4 3-bolt galv. guy clamp 
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G-E regulators 


res of these a stabilizatio 


Long-lite featu olta 


return from line ¥ 
MAINTENANCE of a G-E Type IRS induction 
voltage regulator is very low. Long-term utility records 
show that it is almost non-existent. This is the type of 
regulator you can install and forget about except for 
routine inspections. 
Add these maintenance savings to those that result 
from a G-E induction regulator's prompt response to 


voltage changes, and you have a regulator that produces 





rE 


*Trade-mark 
Reg. U. S. 
Pat. Off. 
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INDUCTION REGULATORS 


require practically sro maiitenance 





combine to give 
n with practical 


you highest 
ly no maintenance cost. 





@ high return on the investment. 

Other benefits are: higher-quality service to custom- 
ers, prevention of loss of revenue from low voltage, 
savings from reduced necessity for adding new feeder 
capacity. They all add up as dollars and cents earnings 
when G-E induction regulators are used! 

Send for Bulletin GEA-2985, Apparatus Dept., Gen- 
eral Electric Company, Schenectady 5, N. Y. 


Capacitor Type Motor is easily accessible. 


Accurately Machined rabbet joint of top stator plate 
assures permanent concentric alignment of the rotor 
and stator cores. 


‘Herkolite reinforcing rings prevent distortion of the 
coils from over-current stresses. 


Laminations of the Stator Core are compressed and 
welded to an all steel frame contributing to continued 
quiet operation. 


Stator Frame, thoroughly braced at top and bottom, 
is welded into a single unit providing strength and 
rigidity to whole assembly. 


Stator Bottom Plate is machined with a rabbet fit to 
assure correct centering of bearing cup for the rotor. 
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Design Data of Aleoa Aluminum Alloy 61S-T 
Used for Substation-Structure Members 











NOMINAL COMPOSITION Composition, mechanical properties and structural shapes 
(In percent of alloying elements) of wrought aluminum structural material used for construction 
I 6 ase ssde eines see cncseicceen en . 0.25 of outdoor substation. These data have been made available 
eh a Loh 4 Saat aa ein aie ; 0.6 c : 
NO cs. sn wbeueeans’ 1.0 by Aluminum Co. of America, Pittsburgh, Pa. 
I oR RA te ee ae at to 0.25 
Aluminum and norma! impurities. ........ balance 
C7 
TYPICAL MECHANICAL 
PROPERTIES 
STRUCTURAL SHAPES 
Young's modulus of elasticity, psi... . . 10,000,000 ‘ 
Modulus of rigidity, psi.............. 3,800,000 Elements of Sections 
a DPMMEB 2 +s esnsacvesesavesane 9.33 All dimensions in inches S = Section modulus in inches? 
‘Yield streneth, set = 0.2%, psi..... 39,000 Area in square inches r= Radius of gyration in inches 
Ultimate strength, psi........... a 45,000 Weight in pounds per foot J = Torsion factor in inches* 
oe in 2 in., specimen )4-in. 1s 7 = Moment of inertia in inches‘ 6 = Angle of twist in radians per 
es JO + +e eeeeeessesssece eeee . 
Compression inch of length 
Yield strength, set = 0.2%, psi..... 39,000 
Hardness-Hrinell, 500 kg., 10 mm. ball. 95 
Shear 
Yield strength, set = 0.2%, psi..... 26,000 
Ultimate strength, psi............. 30, 000 ANGLES I-BEAMS CHANNELS 
Fatigue — Endurance limit, psi....... 13,500 yscepsiianiies sath a ha 
PI, BOP ORE TR. oo ook 00 ccs doers 0.098 Lp 
Bearing: Sa 
Edge distance = 2 times rivet diameter 
Ultimate strength, psi........... 94,000 
Yield strength, 2% set of rivet hole 
I 6 i a ee aig 62,000 
Edge distance = 1.5 times rivet diameter 
Ultimate strength, psi......... 72,000 
Yield strenzth, 2% set of rivet hole a 
er ee 55,000 Size: Depth 
* : | ays | 0.465} 0.200) 
ULTIMATE COLUMN STRENGTH —- : 
(P/A) Weight 
Corresponding to Formulas For ne 
Axially Loaded Columns b 
P = 
= Ultimate strength of column in psi f; a. 
L = Unsupported length of column in inches fe | 0 a 
r= Corresponding radius of gyration in inches n eye ‘pasa 0.230) 0 
K = 0.5 for both ends fixed steno - ae PS 
K = 1.0 for both ends hinged 
C =8I 





KL ‘ 2. 9° ‘ 26.31 | 13 





For less than C | amet aa 
ake = 46,600 — 384 KL : } 2.3 2.28 
A r y 7 eeee ° 


KL y 
For —— greater than C atitaaiacataniaaingt 
: Axis Y-Y 
P 02,000,000 Axis 


*" (EY 


KL P/A KL P/A KL P/A 




















r psi. r psi. r psi. oe 
—_— Axis Z-Z 
0 * 50 27,400 100 10,200 ase 
5 * 55 25.480 120 7,080 0 70 
10 * 60 23.560 140 5,200 64 | 
15 . 65 21,640 160 3,980 eas | ee oat 
20 38,920 7 19,720 180 3,150 2 
25 37,000 75 17,800 200 2,550 | 036 2 088) 0.097 





30 =—35,, 080 80 15,880 220 2,110 ninemsn eats —_ . Sas Pa ot i 
35 33,160 85 14,120 240 1,770 Rivet 

40 31.240 90 12,590 260 1,510 ; 
45 29,320 95 11,300 280 1,300 Diam. 





5/8 5/8 5/8 
/e j1/i/s jl 1/8 
5/16 | 3/8 3/8 











* Above compressive yield strength of material. 
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Entering its 19th year, this O-B-insulated For the past 21 years — since 1925 the 
line has maintained a high service record. operation of this line with O-B  pintype 
insulators has been branded by its 
owners as ‘excellent’. 
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be seen in distance at extreme right 


Spectat five-pole dead-end structures, 
shown, support one unusually long 
valley-crossing span in Wisconsin Gas 
& Electric Co.’s new 18.6-mile Sauk- 
ville-Hartford 132-kv. transmission 
line that is to be the initial link of an 
eventual interconnection between Port 
Washington power plant and the com- 
pany’s existing 132-kv. facilities to the 


Filing Transmission Notes 


To racturrate quick reference at any 
time to the historical development and 
engineering features of a two-circuit, 
115-kv., steel tower transmission line 
serving as the backbone of its system, 
the Western Massachusetts Electric Co., 
Springfield, has assembled the impor- 
tant notes of this construction in a let- 
ter-sized bound pamphlet which can 
easily be kept in a departmental file 
folder. The record opens with a 
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Five-Pole Structure Supports Long Span 





H. W. BISCHEL 
Engineering Dept., Wisconsin Gas & Electric Co. 
Racine, Wis. 


LONG-SPAN STRUCTURE—Special cross-braced wood-pole structure that sup- 
ports 132-kv. line spanning 2,375-ft. valley. Second span support structure can 


southwest of Whitewater, Wisconsin. 

One valley which the line crosses has 
a@ maximum contour difference of 152 
ft. and is approximately 2,375 ft. wide. 
It is spanned by three 477,000-cir. 
mil ACSR phase conductors and two 
yg-in. E.H.S. Copperweld shield wires, 
both stressed about equally at 45 per- 
cent of ultimate strength under heavy 


memorandum of the construction pre- 
ceding and leading up to the job, giv- 
ing the dates when a number of 66-kv. 
circuits were built; changes in the 
termination of the original line; con- 
struction of parallel facilities as the 
system grew; building of tap circuits 
to enlarge the usefulness of the earlier 
transmission; construction of several 
important interconnections, new switch- 
ing facilities, addition of counterpoise 
facilities, raising of voltage on certain 
circuits, and relocations and new con- 


August 3, 1946 @ ELECTRICAL WORLD 





loading. Stringing tension of the phase 
conductors is 3,175 lb. at 60 deg. F, 
Sag is 151 ft. Horizontal phase separa- 
tion in the span is 20 ft. and the verti- 
cal separation between shield and phase 
wires is 19 ft. at the structure; 30 ft. 
at mid-span. 

Structures that support this span are 
cross-braced assemblies of Hughes 
Brothers design consisting of three- 
55-ft. and two 75-ft. class 2 Western 
red cedar poles with 4-in. incised butt 
treatment and full length hot creosote 
and pentachlorapkenol treatment. Poles 
are set on 10-ft. intervals and linked 
by two 34 by 83-in. double fir crossarm 
timbers 21 ft. long. 

Phase conductors are deadended on 
the 55-ft. poles at points just under the 
crossarm. Insulator strings consist 
of two strings of ten 10-in., 15,000-b. 
O.B. disk insulators in tension. Jumpers 
are supported on eight-disk suspension 
strings. 

The five head and back guys of #-in. 
E.H.S. Copperweld guy strand are at- 
tached at approximately the conductor 
level and incorporate two wood guy 
strain insulators in series; as are the 
two side guys. 

Shield wires are carried from the 
top of the structure 19 ft. above the 
phase conductors. Head and _ back 
guys on this portion of the tower are 
without guy strain insulators and are 
connected to the shield wires to act 
as down lead ground wires. No other 
ground wires are provided on the 
structure. Guy anchors are bonded to- 
gether to lower ground resistance. 

Balance of this 18.6-mile, 132-kv. 
line uses 266,800-cir. mil ACSR con- 
ductor and #-in. E.H.S. shield wires on 
H frame structures. Normal span is 
850 ft. The line is being erected by 

L. E. Myers Construction Co. 


struction prior to and associated with 
military needs. Mileages of the vari 
ous previous jobs were recorded, and 
much information concerning rights 
of way acquired, sections of line & 
tablished, data on tower numbering; 
location of easements lately obtained 
and references to survey notes 
elsewhere. 

The engineering information reviews 
the various tower types used and their 
locations; lists main line and certall 
river-crossing conductor designs em 
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SERVING YOU THROUGH SCIENCE 


SMALLEST DIAMETER, LIGHTEST WEIGHT 
NATURAL RUBBER INSULATED WIRE 


<@ SAFER because of perfectly 


centered conductors. 


SAFER because 10 layers of 
pure rubber insulation guard 
against current leakage. 


SAFER because of special 


fibrous, flame-resistant cover. 


Smaller size per- 
@) mits more circuits 
in conduit. 


U-S(oeqllacc CONSTRUCTION 





BUNGALOW OR BIG BUILDING 


HERE'S THE QUESTION... 


You’re on the right track for adequate wiring—for new 
structures or old—if the specifications read ‘“RU-Laytex”, 


For RU-Laytex,. with its unique laminated insulation of 
purified natural rubber is today’s lightest weight, smallest 
diameter, rubber insulated building wire. 


Both in physical and electrical properties RU-Laytex 
leads the field. It prevents current leakage, has greater 
resistance to climatic deterioration, is easier to install, 
permits more circuits in a given space. 

So keep that question in mind: “RU wiring 
with RU?” The right answer means greater satis- 
faction for all concerned. 





UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS 
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ployed; gives details of insulation pro- 
vided under various conditions, surge 
strength of insulator: strings, data on 
ground wires and counterpoises, sec- 
tionalizing switches, tower foundations. 
clamps, telephone facilities, _ retire- 
ments, and one-line diagrams. An ap- 
pendix gives tower cross-sections, work 
progress sheets, tower data, maps. 
plans and photographs. 


How To Seal Holes In 
Condenser Tube Sheets 


O: SEVERAL available methods for 
plugging holes in the tube sheet of 
condensers—to provide steam lanes in 
old condensers that had none—the one 
that Texas Electric Service Co., Fort 
Worth, has found most effective and 
“leak proof” involves use of a copper 
plug and a horn fiber ring in the 
manner shown. 

Essentially the scheme is a variation 
of the method to pack the inlet end of a 
condenser tube, where it enters the 
tube sheet. As shown, a ring of grey 
horn fiber just large enough to fit over 
a condenser tube is placed in the hole 
in the tube sheet next to the threads. 
To effect a water-tight seal a copper 
pin—exactly the diameter of a con- 
denser tube—is driven through the 
ring pressing the fiber into the threads. 
Water is admitted to the condenser and 
when it comes in contact with the 


~ Threads 


Restraining | 


Gray 4orn 
fiber ring 


* 


| ee | 
é 4 a A '¢ J ad TO PLUG TUBE SHEET HOLES— 


To close holes in a condenser tube 
W ) R - yy iN p) é ny 33 i 7 sheet, to form steam lanes, an effec- 
tive seal is secured by using a ring 
of gray horn fiber and driven copper 
plug the size of condenser tube. 
Water swells fiber, forcing it into 
threads of tube sheet ‘ 
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1931: Bell Telephone Laboratories developed 
the Western Electric moving coil or dynamic 
microphone. The first of its kind, it was rugged, 
noiseless, compact, and needed no polarizing 
energy. Many are still in use. 


1946: No larger in diameter than a quarter, 
the 640 Double A condenser mike (shown with 
associated amplifier) is ideal for single mike 
high ‘fidelity pick-ups. It was originally de 
signed as a laboratory test instrument 


1935: The first non-directional mike — the 
famous Western Electric 8-Ball, designed by Bell 
Laboratories. Small, spherical,’ it provided top 
quality single mike pick-up of speech or music 
from every direction, 


What is a microphone? Fundamentally 
it’s a device which converts sound into 
electrical energy—just what Bell’s orig- 
inal telephone did for the first time 
away back in the seventies. 


Today’s Western Electric mikes—the 
Salt Shaker, Cardioid and 640 Double- 
A—are a far cry from the first crude, 
close-talking telephone transmitter. 
But they’re its direct descendants. 

Year after year, Bell Telephone scien- 
tists—through continuing research — 
have developed finer and finer tele- 
phones and microphones, 


1936: Directional with slide-on baffle, non 
directional without it, the Western Electric Salt 
Shaker gave highest quality pick-up at new low 
cost. Widely used in studios and remotes as 
well as in high quality sound distribution 


Year after year, Western Electric 
has manufactured these instruments, 
building quality into each one. 

Together these teammates have been 
responsible for almost every important 
advance in microphone development. 

Whether you want a single mike, a 
complete broadcasting station, or radio 
telephone equipment for use on land, 
at sea or in the air, here’s the point to 
remember: 

If Bell Telephone Laboratories de- 
signed it and Western Electric made it, 
you can be sure there’s nothing finer. 


BELL TELEPHONE LABORATORIES 


Pay | organization devoted exclusively to Teta 


aa aes 


ais Tee a Tani phases ay electrical communications 


Western Elecfric 


Manufacturing unit of the Bell System and the nation’s largest 


Ae oy communications equipment. 
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To the economy-wise cable buyer, the new 
Selenium Neoprene Armor on all TIREX elez- 
trical Cords and Cables means greater savings 
resulting from longer service life and more “e- 
pendable performance than ever before. 


This new TIREX jacket provides unexcelled 
protection from sunlight and heat, thus pre- 
venting cracks or light-checks, and its resistance 
to oils, greases, acids, and moisture eliminates 
costly deterioration. Selenium Neoprene Armor 
also features increased safety value as it is 
flame-resistant, and is unsurpassed in its ca- 
pacity to withstand the wear and tear of 
harmful abrasives. 


For a better buy, specify Simplex-TIREX, 
the only cords and cables featuring the long- 
lived protection of. Selenium Neoprene Armor. 


ne WIRES & CABLES 





SIMPLEX WIRE & CABLE CO. 79 SIDNEY ST. CAMBRIDGE 39, MASS. 





fiber, the ring will swell further, mold- 
ing itself to the contour of the threads 
in the tube sheet and producing a 
“labyrinth” seal that will not leak 
under the pressure differential existing 
across it. 

Attempts to plug holes with a fiber 
disk backed by a threaded plug or 
ferrule have not been entirely success- 
ful in the past because the mating 
ihreads of the tube sheet and plug had 
to be nearly perfect in order to prevent 


leaks. 


A Guide for Inspection 


And Handling of Ladders 


Responsteiuties are outlined for 
periodic inspection of ladders assigned 
to departments, for unassigned ladders 
in stock, for handling new ladders un- 
til issued from stock, for ladders in 
process of repair, and for records of 
all ladders; condensed from instruc- 
tions issued by the distribution depart- 
ment of an eastern electric utility. 


Inspection 


Each department head is responsible 
for periodic inspection of all ladders 
assigned to his department, in use or 
stored, and for their continuous con- 
dition. The safety supervisor is re- 
sponsible for unassigned stocked lad- 
ders, and for all ladder records. 

A company number is branded by 
the repair department on each side of 
every purchased ladder about 1 ft. 
from the bottom. On receipt of a new 
ladder the stock room foreman noti- 
fies the safety supervisor, who records 
it and assigns a serial number for 
branding. Each ladder has a record 
card kept by the safety supervisor and 
filed by departments, the card being re- 
filed under the heading “Sold, Lost or 
Junked” as conditions require. 


Records 


About January 1 and quarterly there- 
after the safety supervisor lists for 
each department head all ladders as- 
signed under the latter’s jurisdiction, 
giving ladder number and location or 
person having custody. Inspection by 
the department head follows, recording 
unfound ladders as “Lost,” and indi- 
cating need for junking or repairs, if 
any. by the fourth full working day 
of the above months, on a signed list 
for the safety supervisor, who cheeks 
all ladders for completed inspection 
and follows through on repairs. De- 
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ta Forged Steel 
bi Clamp 
; No. CLI80X | 


my 
CABLE HARDWARE 









Properly designed hardware greatly increases the 
advantages and efficiency of aerial cable. L-M engi- 
neers spent many months of intensive study on the 
best methods of stringing and hanging aerial cable, 
and have developed a wide variety of top-quality fit- 
tings. Some of these are shown here. Other protec- 
tive and hardware equipment will be announced soon. 
Each of these clamps is constructed of tough, durable 
steel, hot-dip galvanized, and is designed to insure 
adequate support . . . to grip the cable firmly without 
injury to strand... and to provide utmost conven- 
ience in use. 





For details on these and other pole line hardware 
items, write Line Material Company, Aerial Cable 
Hardware Division, East Stroudsburg, Pennsylvania, 
or Milwaukee 1, Wisconsin. 


¥ Finest clamp of its kind where 500 to 1000 Ibs. “in line” 
holding power is sufficient. Narrow enough to fit between 
winding tape. Lip supports messenger before tightening. 
Forged steel, hot-dip galvanized. Extension bolt, available 
in various lengths, with washer, square nut and Palnut, 
keeps clamp 158” from pole. 


Extension Bolt 
No. BA211X 
for pole mounting 





Cable Stringing Puiley 

swinging type 

No. SA871X 
Consists of: (A) Upper yoke with 
; ain clamp for easy attachment 
ns (B) Lower yoke, which is 
er Support only; (C) Pulley, 
: ich may be used alone when 
astened to pole with. two bolts. 
: ven cable is pulled on an angle, 
ae Swings out from pole or 
removed entirely to main- 


tain maximum surfaee between 
Pulley and cable. 





Swing Link Bracket 
No. 211478X 


This bracket was especially de- 
signed to permit its use with many 
types of suspension clamps. (Shown 
here with No. 906 Suspension 
Clamp.) Has a large pole bearing 
surface, which affords a wide range 
of versatility, and is a very flexible 
pole support. It may be used on 
angles up to thirty degrees. 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distributio 


Messenger Hanger 
No. SA486X 
for pole or wall mounting 


Has the greatest “‘in line’”’ holding 
power (up to 2500 Ibs.) of all L-M 
suspension fittings. Slotted groove 
clamps stranded messenger 14” to 
14” diameter, preventing side slip; 
rounded edges prevent damage to 
strand. Mounted to pole or wall 
with 14” lag screw and 54” through 
bolt. 


LINE MATERIAL 
POLE LINE HARDWARE 


Extension Clamp 
No. CL241X 
for pole or wall mounting 


The only clamp made that permits 
installation of cable without cut- 
ting copper braid. Curved groove 
for messenger withstands a verti- 
cal pull of more than 10,000 Ibs. 
exceeding strength of messenger. 
Flared edges permit angle pull 
without danger of injuryto strand. 
38” pressed steel body and clamp; 
V4" track bolt. 






















































The rounded nose per- 
mits working in ned 
spaces—no sharp edges 
to nick wires 





Matched 
jaws—ser- 
rated inside 
—for Sure 





Sharp knives 
are matched 
and honed to 
assure clean 
cutting 


STAND FIRST 


“Hand fit’ handle 


Hinge—perfect fit— 
jaws do not get out 
of alignment 


Spring tempering 
in the handle, pre- 


Perfect balavce vents tiring hands 
with weight prop- 
erly distributed 
makes Klein’s 


easter to use 


Ask a lineman—electrician—or a skilled craftsman 
in any field why he prefers Klein pliers. He may 
mention the balance of Kleins that makes them feel 
comfortable—the sharp knives that stay keen even 
after years of service—the jaws that grip tight or the 
spring in the handles that prevents tired hands. 


All of these qualities are evidences of the careful 
design—the years of experience—the hand-crafts- 
manship methods by which Klein pliers are made. 


But even more they typify the careful control of 
every step in the manufacture—from the specifica- 
tion of the high grade tool steel made to our analysis 
to the individual inspection every pair of Kleins 
receives before it is boxed ready for shipment. 


Everything possible is being done to satisfy your 
requirements for these quality pliers, but demand 
still exceeds supply. Keep Kleins on order—your 
supplier will fill your order as soon as possible. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


mown 1 BOD | 


MONT AVENUE ( 18 


A 





A ee 
caicag, 0.8. 


ILLINOIS 


Not inne 








partment heads are responsible for 
rebranding of the ladders. 


New Ladders 


Storekeepers are charged with 
handling all new ladders received, in- 
spected, fitted with special irons if 
needed, branded, oil-treated, stencilled, 
and until requisitioned, in stock 
under repairs. New ladders reaching 
stores are tagged for use, e.g. “Trim- 
mers,” “Meter Installers,” etc. The 
department head passes on ladders and 
may order extra attachments put on by 
the repair department. 

Transfer to paint shop follows, brush- 
ing on two coats of boiled linseed oil 
and painting the departmental color 
about 1 ft. on each side rail between 
rungs 3 and 4 from the bottom. Colors 
of departments: Meter, gray; Operat- 
ing, yeHow: Line Construction, light 
green; General Engineering, blue; 
Emergency Men, red; Electrical Con- 
struction, orange; Repair, purple: 
Stores, brown. Departmental name 
and intended service, e.g. “Car 20,” 
“Trimmers,” are black stencilled on 
each side, as indicated by distribution 
superintendent. 

Ladders are then stocked, and issued 
only on requisition of department head. 
Unpainted ladders must have superin- 
tendent’s order to go out. Loans not 
returned in reasonable time are re- 
ported to him. Heads of departments 
are responsible for return of ladders. 


Repairs 


All broken ladders must go back to 
the stock room before replacements are 
issued in each case, and on proper 
requisition. Each department head is 
charged with ordering spare ladders 
for his replacements, to be oil-treated. 
stencilled and stocked. 

When a ladder in need of repair. 
broken or dangerous, etc., reaches 
Stores, the carpenter is notified to re- 
pair, oil-treat, paint or return it. Be- 
fore junking, he must get the safety 
supervisor’s approval, and on disagree- 
ment, decision of the distribution su- 
perintendent. Before junking usable 
material is salvaged by the carpente! 
and the remainder then sent to Stores 
for immediate cutting up. Stores is 
required to notify the department head 
concerned, and such head is responsi- 
ble for requisitioning a new ladder. 

All ladders issued to departments 
must be kept in safe condition, stored 
indoors when not in use, retreated and 
restencilled when necessary, depatt- 
ment heads being responsible. 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 


pee ee ee 





naa. 


In the giant transports that carried American Test BH Fiberglas Sleeving in your own plant, 
supplies over the Hump to China, brush shunts on in your own product—under actual service con- 
the generators required an electrical insulation that ditions. Compare it with ordinary saturated sleev- 
would not burn even in direct contact with flame, ing. See how it speeds up assembly. Resists grease, 
would not crystallize even at sub-zero tempera- oil and moisture. Will not burn even in direct 
tures. Now read what the brush manufacturer re- contact with flame. Learn why America’s leading 


ported: “The flexible, non-fraying Fiberglas Sleev- 


makers of home appliances, radios and industrial 
ing with high dielectric strength, which Bentley, ; 


ipment have standardized on BH Fiberglas 
Sleevings in their plans for post-war production. 


TLEY, HARRIS MFGé 










Harris developed for our brush shunts, was 


answer to one of our most vexing (probloms.’/ 


0., CONSHOHOCKEN, PA 





“BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). “* 





Corp. 
-----—-—--—-——— — — ~ USE COUPON NOW]{——————————————————————- 
Bentley, Harris Mfg. Co., Dept. W-1, Conshohocken, Pa. 

Send samples of BH Fiberglas SICC ER SOW siesta ee 

(product) 

__am principally interested in an insulation that is: [] Non-fraying; O Flexible as string; [-] Non-burning; [| Heat Resistant to 1200°; 
_] Unaffected by oil, moisture, grease; [] Non-cracking when bent; (] High dielectric. 
NAME Pasa xccetliaieaia se re — 
CI siete 


ELECTRICAL WORLD e@ August 3, 1946 








PPPPLPGBL OP e So? 


DIGESTS 











Condensations and abstracts of articles in the foreign press, 


committee reports, 


unpublished papers 


before numerous 


technical societies, research bulletins, standards 


Heat Pump Tests Made 


From an article by John A. Sumner in 
“The Electrician,’ London, April 5, 
1946, 


PRACTICAL DEMONSTRATION of a_ heat 
pump is being made in the offic@s, stores 
and shops of the Norwich, England, Elec- 
tricity Department, heating 500,000 cu.ft. 
On account of the war the installation had 
to be made in part with whatever equip- 
ment could be obtained, some of it home- 
made. 

The compressor is a second-hand unit 
and the condenser and evaporator shells 
are 14-in. flanged cast-iron water pipes, 
each containing 96 small brass tubes for 
circulating river water. Sulphur dioxide 
is evaporated at a pressure of 6 to 20 psi. 
gage, depending on the water tempera- 
ture, and is then compressed to about 150 
psi., raising its temperature to about 220 
deg. F. Condensation temperature is 135 
deg. Water for heating the building circu- 
lates in the condenser and then is passed 
through radiators and panel heaters. 

It was not possible to make a continu- 
ing record in the winter of 1944-1945, 
but the test was conducted throughout 
last winter, and figures will be released 
as soon as available. During the period 
October 8-November 16, 1945, 156,000,000 
Btu. of heat were delivered at a cost of 
only 56,000,000 Btu. of electrical energy. 
Thus the ratio of 2.8 times as much heat 
put into the building against that ex- 
pended to drive the heat pump was estab- 
lished. 


Standardized 


Control Transformers 


From a paper by E. E. Opel (National 
Automatic Tool Co.) at the Westing- 
house Machine Tool Forum, Pittsburgh, 
April 9-10, 1946. 


Desicn of built-in control transformers 
can be simplified if uniform characteris- 
tics, sizes and shapes can be agreed on. 
One problem is size; length and width 


100 


are more important than depth. Practical 
depth limits appear to be, for 200 volt- 
amp., 3% in.; for 1,000 volt-amp., 5 in.; 
for 2,000 volt-amp., 7 in. 

Secondary voltages now are in several 
ranges. Why not establish 110 volts as 
standard on all control transformers? 
Two lines probably will be needed: (1) 
low-price, high-production stock trans- 
formers rated at 440/220-110 volts and 
(2) special ratings for odd power sup- 
plies, chiefly foreign. Suggested stand- 
ard ratings of the National Machine Tool 
Builders and National Manufacturers’ 
Association are 50, 100, 200, 300, 500, 
750, 1,000 and 1,500 volt-amp. 

Voltage regulation is a main consider- 
ation. It is possible that a 500-volt-amp. 
transformer with good regulation is bet- 
ter than a 750-volt-amp. transformer with 
poor regulation. Inrush currents are five 
to ten times the sealed amperes in con- 
tactor coils, solenoid coils, and lamps. 


Electric Steam Boiler 
Economical 


From an article in “Electrical Review,” 
London, May 10, 1946. 


For producing quantities of steam up to 
1,000 Ib. per hr., and with electricity at 
not more than 1 d. (2 c.) per kw.-hr., 
electrode boilers are found economical 
for dyeing and cleaning purposes. At 
one establishment there are two electrode 
boilers, one rated 70 kw. and the other 
30 kw. The plant is exceedingly com- 
pact, taking about 18 sq. ft. of floor 
area. Pressure of 70 lb. is reached in 
5 min. from a cold start. Water feed 
pumps are driven by %4-hp. motors, 
with the usual protective devices. 

In eight weeks these two boilers had 
consumed 16,309 kw.-hr. to supply all 
steam requirements, with a maximum 
use of about 300 Ib. per hr., at a total 
cost of £5 15s. ($23). Taking into 
account the elimination of stoking and 
maintenance, this is considerably less 


than for boilers fired with gas, oil or 
coke. 


Future of 
Arc-Welding Equipment 


From a paper by James C. Macfarlane, 
James W. Macfarlane, and William I. 
Macfarlane, before the Institution of 
Electrical Engineers (British). 


DiRECT-CURRENT rotating equipment for 
arc-welding has its future in those types 
of generator which most efficiently sup- 
ply one operator. In large fabricating 
shops multi-operator sets may be desir- 
able, but they have inherent limitations, 
the principal one of which is the ineffi- 
ciency of each are circuit, which for 
best welding conditions is only 50 per- 
cent. 

Alternating-current rotating equipment 
merits more attention than it has so far 
received. Using single-phase rotating 
equipment in combination with fast ex- 
citation methods and special generator 
designs, the diversity is 20 to 25 percent 
better than with static transformers. 
Transformers also must work at supply 
frequency, so that the cost and weight of 
the regulating reactors are fixed. An 
investigation of these factors shows that 
the capital and operating costs of a 
twelve-operator, 150-cycle, single-phase 
rotating generator would be comparable 
(for machine and regulators) with the 
equivalent static plant. 

The authors conclude that future de- 
velopments will be along the line of rotat- 
ing a.c. generators for large welding 
shops, with d.c. single-operator units for 
jobbing and special uses. 


Generator and 
Auxiliary Control 


From a paper by P. S. Dickey (Bailey 
Meter Co.) at the Midwest Power Con- 
ference, Chicago, April 3, 1946. 


Automatic control has made a great 
contribution to the reduction in fuel re- 


quired to generate a kilowatt-hour to 
half what it was 25 years ago. In 1943 


nearly half of the bituminous coal burned 
under stationary boilers was controlled 
by automatic means. 

Success of many new designs of steam 
generating stations will depend on auto- 
matic control, particularly in the smaller 
sizes. 


With extension of hydroelectric 
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Made to SELL... wit 


CHROME 


The 
Nickel-Chromium 





Resistor Wire 
| That First Made 
| L | * Fae: Electrical Heating 
ae se: 





High electrical resistance plus a remarkable resistance to 
oxidation! These two basic requirements of a good, long-lasting heating 
element were first found in CHROMEL forty years ago. Proof that 
CHROMEL still possesses these characteristics to the highest known 
degree is the fact that, despite endless research, no basic changes or 
improvements have been made in CHROMEL'S original famous formula. 


NICKEL CHROMIUM 


Our Catalog-M, containing much useful technical data on CHROMEL 
and its applications, may be of interest to men in your Load Building ULL 
Department. Glad to send you a copy upon request. 





HOSKINS MANUFACTURING COMPANY - DETROIT 8, MICHIGAN 
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GREENLEE HYDRAULIC BENDER 


‘Among the many reasons why we are 
so well pleased with our GREENLEE 
Bender is the fact that it is made in 
one unit and requires only one oper- 
ator.’ Thus states Mr. E.A. Koeneman, 
President of E. A. Koeneman Electric 


Co., St. Louis, Missouri. 


“And,” he continues, ‘it saves val 
uable man hours and reduces need for 
manufactured bends and ittings by 
25% to 50%. It’s easily set up and is 
so small that it can be carried in the 


back of a sedan.”’ 


You, too, can make valuable time 
and materials savings with the GREEN- 
LEE. With it one man can in but a 
few minutes make accurate, smooth 
bends in rigid and thin-wall conduit, 
pipe up to 44”, cubing, bus-bars. 


Get complete facts today on this 
equipment that quickly pays for itself, 
does the job faster, smoother, better! 
Write Greenlee Tool Co., Division of 


Greenlee Bros. & Co., a 
Le In TERY LT] 


1808 Columbia Ave- GREENLEE 
nue, Rockford, III. 


Soles Agents for Canada: Richardson & Bureau, Ltd., 129 St. Peter Street, Montreal. 


GREENLEE 


FOR THE CRAFTSMAN 





OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders ¢ Joist Borers °* 
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Cable Pullers 


¢ Radio Chassis Punches * Pipe Pushers 








power, further use of steam plants that 
can pick up load quickly is probable, and 
automatic control is essential to this. 

The preferred range of steam pressure 
for large units is between 900 psi. and 
2,500 psi. with temperatures up to 1,000 
deg. F. being used in process work. I 
is to be expected that advances in metal 
lurgy and the competition of other forms 
of power production will bring higher 
steam temperatures in the power plant 
In this range automatic control is essen 
tial, as strength of materials decreases 
rapidly if normal temperatures are ex- 
ceeded, and plants lose efficiency rapid]: 
if design conditions are not maintained. 

Methods ordinarily employed for de 
termining and controlling the relation be- 
tween fuel and combustion air in steam 
generating plants are: (1) steam flow- 
air flow; (2) pre-measurement. Analysis 
of combustion gases has been used for 
years to proportion the fuel and air 
flow. The oxygen analyzer will be of 
greatest value as a supplement to other 
guides. 

To keep size and cost of boilers low, 
less water storage is being used, requir- 
ing accurate feed water regulation. Four 
basically different types of ‘regulator are 
available, the choice depending on size 
and steam pressure of the boiler. Com- 
plex systems of feed heating are neces- 
sary in such installations. 

Continuous improvement in instruments 
and controlling devices may be expected 
The electron tube provides a new tool. 
but it will not supplant mechanical in- 
struments of the types now used. 


Propulsion Energy 
For Trolley Buses 


From an article by J. E. Frith in “Elec- 
trical Review,” London, March 8, 1946. 


INFORMATION on the relationship between 
stops per mile and energy consumption of 
trolley buses was collected during the 
war in a medium-sized British city. Pas- 
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Percentage Increase of Passengers 
Over 1939 


EFFECT of stops on energy used by 
trolley buses in a British city 
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Here’s How Radio Industry Says 0 KK’ 


TO FEDERAL’s NEW MINIATURE SELENIUM RECTIFIER 


TYPE-403D2625 


wane 6009 
Cums RADARE 


Tele pone &S 
nen Flescent_ 38 
Bevark 


OW being used in radio receivers, voltage multi- 

pliers, speech amplifiers, PA systems, electronic 
organs, business machines — wherever a low-voltage 
low-current d-c source is required — replacing type 
117Z6-117Z3 and other rectifier tubes. 


The ‘‘landslide’”’ of orders which followed the announce- 
ment of this new rectifier means just one thing — 
another outstanding contribution which fills a great 
need in the electronic industry. Now, in hundreds of 
applications, this 5-plate rectifier stack is proving its 
value — in money saved, reduced assembly time, new 
space savings, longer life, instant starting. It measures 
only 1% x 1% x % inches, and will go into restricted 
spaces where a tube and socket won’t fit. é 


Though miniature in size, this rectifier em- 
bodies ‘“‘full-scale’’ quality throughout, with 
Center-Contact construction and all of the 
other features which have made Federal 
Selenium Rectifiers the standard of quality in 
the industry. They’re available now — in 


quantity. Write to department F517 for prices 
and data. 


CHARACTERISTICS: 
Type 403D2625 Rectifier 


Maximum RMS Voltage 130 volts 
Maximum Inverse Voltage . 380 volts 
Maximum Peak Current 

Maximum RMS Current. 

Maximum DC Output 

Approximate Rectifier Drop 5 volts 
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Operating efficiency—more important than ever 


before—can be hurt by electrical failures. 


Preventive maintenance, with a “Megger”* Insula- 
tion Tester, is your safeguard against such failures. 
This portable, hand-cranked instrument can be used 
anywhere, and at any time. Use it to check insulation 
on motors, cables, controls—and all other important 
electrical equipment. It serves warnings—helps you 


prevent failures and costly shutdowns. 


*T. M. REG. U. S. PAT. OFF. 





“ngs l/7. BIDDLE Co. 


BRLECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 Arch Street - Philadelphia 7, Penna. 





sengers increased as much as 69 percent 
in the third quarter of 1944 above the 
similar period in 1939, while the energy 
increase was 43 percent in the same time. 
Stops per mile were reduced from 8 to 6 
late in 1941 and to 4 in 1944, 

An increase in passenger load up to 
about 15 percent did not appreciably in- 
crease energy consumption, but above 
‘hat point the increase followed a straight- 
line relation. With fewer stops the rela- 
tion is similar but the energy consump- 
tion is materially reduced. 


Rapid Automatic 
Synchronizer 


From an article by A. Gantenbein and 
J. Jackle in “Bulletin Oerlikon,” Zurich, 
Switzerland, Vol. 24, No. 249. 


SYNCHRONIZATION of a.c. circuits is ob- 
tained automatically by a device recently 
brought out by Ateliers de Construction 
Oerlikon. In principle it is similar to 
hand synchronization with lamps. Meas- 
urement of the phases is made with a 
newly developed synchroscope which is 
in effect a two-pole motor with the stator 
fed from one network and the rotor from 
the other. On phase coincidence the 
rotor stands still, the phase position being 
shown by a pointer attached to the rotor 
shaft. 

Difference of frequency is measured 
through a slip coupling attached to the 
synchroscope shaft, by which is driven an 
electromagnetic eddy-current brake ex- 
cited with direct current. Contacts at- 
tached to the brake shaft actuate relays, 
closing the breaker when the difference 
of frequency is not more than 2 percent 
and the period not less than one second. 
A frequency equalizing device adjusts the 
incoming circuit to that of the network. 


Determination 
Of Incremental Power Costs 


From a paper by M. J. Steinberg (Con- 
solidated Edison Co., New York) before 
the Pennsylvania Electric Association, 
Harrisburg, May 29, 1946. 


DETERMINATION of economy loading of 
power plants from incremental cost per 
formance of individual plants requires 
that such costs be established for fuel, 
labor, supplies and maintenance. Total 
cost has two components. One is fixed 
regardless of output. The other varies 
with load or energy. Use of the former 
as the basis is preferable because it 18 
independent of the load cycle. 

Of the four principal cost items, fuel, 
labor, supplies and maintenance, fuel is 
generally the most important, being 60 to 
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Why You Should Specify 


PORTABLE CORDS AND CABLES ARMORED WITH— 





TOUGH, DURABLE 


NEOPRENE 


QUALITY EQUIPMENT should have quality cords and cables. The highest quality will help you 
to get dependable service under severe operating conditions. Dependable cords and cables 
are made with a protective coating or jacket of neoprene. This neoprene armor means longer 
life, lower maintenance costs. In addition, it provides: 


INCREASED WEAR RESISTANCE 


Less chance for cord and cable failure because the neoprene jacket has 
excellent wear resistance which it retains under practically every con- 
dition encountered. 


FLAME RESISTANCE 


When properly compounded, neoprene jacketed cords and cables will 
not support combustion, and easily pass the Underwriters’ Standard 
Flame Test. 


SUNLIGHT RESISTANCE 


No cracking or checking or loss of strength from strong sunlight. 


OIL RESISTANCE 


Neoprene jackets are not deteriorated by oils and greases. 





YOU'LL FIND that it pays to specify neoprene jacketed cords and cables because they give the 
greatest possible service at the lowest cost per hour of operation. Rubber Chemicals Division, 
E. I. du Pont de Nemours & Co. (Inc.), Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING 
+ « « THROUGH CHEMISTRY 


FOR BETTER CORDS AND CABLES 
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80 percent of the total production cost. 


y It can be established within 1 percent of 
actual performance. Labor costs in 
o general are fixed and independent of the 


increment load. Incremental cost for 
supplies may he assumed equal to the 
average unit cost. 

Incremental maintenance costs may he 
determined for the system and pegged as 
a percent of fuel cost. For one large sys. 
tem an analysis showed annual mainte. 
nance costs at 24.2 percent of annual 
fuel costs. and incremental maintenance 
costs 20 percent of incremental fuel costs 
The most serious objection to this method 
is that maintenance expenditures in a 
given period may not be related to the 
generation during the same period. How. 
ever, production costs of record offer the 
only source of basic data and must be 
used for what they are worth. Any method 
of determination must be arbitrary and 
a matter of personal preference 


High-Frequency Heating 
Of Dielectrics 


From a paper by F. J. Jolly (Detroit 
Edison Co.) before the American Soci: 
ety of Mechanical Engineers, Detroit, 
June 17-20, 1946. 


THE HEAT which can be generated elec- 
trically within a given material may be 
expressed by the formula 

; P P= (1,414 Af E de tan 8 XK 10°) /d 
It’s the twisted bar that assures where P is the rate of heating in watts 
safe, sure footing, indoors or (But. per min. X 17.57); A is electrode 
out . . . One-piece electroforged area in sq. in.; d is thickness of material 
or electrode spacing in inches; f is fre 
quency in cycles per sec.; E is rms. 
and minimum maintenance . . . voltage across electrodes; ¢’ is dielectri: 


construction means rigid strength 


Easy to install, and admits maxi- constant of material, and tan 6 its powe! 
factor. This equation holds for plane 
parallel electrodes, but for other con- 
figurations uniform heating will occu! 
Write for catalog . .. only in a uniform electric field. 

From the equation it appears that 
is the most potent variable to obtain 
rapid heating, as power increases with 
its square. Its value is limited by corona 


or dielectric breakdown to some 15,000 
to 20,000 volts. Voltage gradient deter 
a mines the rate of heating; values 0! 


1,500 to 2,000 volts per in. may be used. 
tat tata dah depending on the porosity of the material. 


Voltage and frequency are the only in- 


yi aoe maid TREADS dependent variables in the equation; die- 


, lectric constant and frequency are nol 

AND GRATING However, frequencies used are as high 
as practicable in order to utilize voltages 

within the limit. Most standard equip: 

ment lies in the range of 1 to 20 meg 

cycles and provides power output up ' 


BLAW-KNOX DIVISION of Blaw-Knox Company 25 kw. Dimensions of the work dictate 


the maximum frequency in three ways: 

2013 FARMERS BANK BUILDING (1) pronounced effects of standing wave 
PITTSBURGH 22, PENNA. on large work at high frequencies, (2' 

limits to power available with increase 0! 

frequency, and (3) difficulties in tune. 


mum light and air... Ideal 
during and after construction... 
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| \VIRDEN VALUE _/'/ 


v 





@ You can provide any bathroom or kitchen with good lighting 
by using these interesting “Virden Value” fixtures—shown in 


Tas t e for our current catalog. 


ood Smartly simple, with brilliant chromium plated steel holders, and 
enamel! sprayed glass with crystal highlights of rich Deauty. Easy 
In m d d glass with crystal highlights of rich beauty. E 
pathre om = to see that they're strictly in good taste for any home. 


itc en Just as easy to discover that they are strictly Virden Value—beating 
the world to the punch on the basis of dollar-and-cent economics. 


Virden jobbers can supply them promptly. 


| The John C. Virden Company « Cleveland, Ohio 
; Wember 4omerican Wome Lighting Vustitute 


ELECTRICAL WORLD e@ August 3, 1946 107 














LOAD BUILDING 








Spokane Is Off to Good Start In Store Lighting Modernization 





NEW COLD CATHODE lighting in Spokane market fits architectural features— 


provides 46 foot-candles. At left is drug section; food market at right above 
. « « Type of fixture in 8-ft. multiples made for beam mounting, at right, 
shows adaptability of modern fluorescent light suurces 


A 46 FOOT-CANDLE lighting job and 
a good example of the adaptability of 
cold-cathode lighting to meet archi- 
tectural layout is to be found in the 
new A & K public market in Spokane 
shown here. Eight-ft. Colovolt tubes, 
six in number, were mounted as shown 
by the close-up view in a fixture suit- 
able for beam mounting, made by 
Baldwin Neon Signs of Spokane. These 
present a nice appearance and give a 
good light distribution of 46 foot-can- 
dles throughout the market. Electri- 
cal work was by Brunn Electric, an 


How to Investigate 
Customers’ Complaints 


AN EASTERN UTILITY serving between 
50,000 and 75,000 customers has es- 
tablished a procedure under which the 
meter department assumes _responsi- 
bility for looking into all complaints 
about bill, meter accuracy, etc., which 
are reported to the company’s distri- 
bution division. Complaints as to 
low voltage, flicker or other direct 
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electrical contracting firm also located 
in Spokane. 

This being the second public market 
with high-intensity lighting and with 
several other jobs going in, Spokane is 
off to a good start in post-war modern- 
ization of store lighting. A few good 
jobs persuade other merchants to raise 
intensity, and this factor is now at 
work in Spokane. Carl Hoffman, il- 
luminating engineer of the Washington 
Water Power Co., and his lighting 
specialists are aclively promoting the 
whole program. 


service matters are handled by a main- 
tenance supervisor. Customer rela- 
tions are involved in various com- 
plaint matters, both in and out of the 
meter department. 

The work is done by a man spe- 
cially trained and designated for the 
purpose, with the aid of a second quali- 
fied man when needed. Each com- 
plaint is investigated by the meter 
superintendent Lefore and after it 
has been studied, and the extent to 
which the investigator shall go is de- 








termined by this official. Where cus- 
tomers are known to have peculiar 
ideas or have the reputation of being 
dillicult. the investigator is expected to 
Le so advised in advance, bul such in 
formation is never written on trouble 
orders possibly visible to the customer. 

On arrival at the user's site, the i 
vesligalor makes himself known to 
sume responsible person on the prem 
ises, preferal ly the complainant. Con- 
versatiun with children or persons of 
very advanced age is avoided when pos 
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Expanding ? 


SPECIFY THE 
MODERN CONTROL BATTERY 


PHILCO 
FLOTE 
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For the expanded power needs of the years 


ahead Philco is ready with a selection of modern 
Storage Batteries, engineered for this special- 
ized service. These incorporate the advanced 
Philco Floté grid . . . a special development for 
full float service which eliminates low cells, re- 
duces internal losses and adds greatly to battery 
life. Specify modern Philco Floté Storage 
Batteries, in Steel Glass, Rubber or Vitrabloc 


jars. Write for new catalogs giving specifications. 


PHILCO 
CF tr Quy tc Hie Oo 


FOR 50 YEARS A LEADER IN INDUSTRIAL 
STORAGE BATTERY DEVELOPMENT 


PHILCO CORPORATION 
Storage Battery Division, Trenton 7, N. J, 
Makers of the famous Philco “Thirty” 
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equipment 


housings the size you want’ 
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with J-M TRANCELL 


wa you build equipment hous- 


ings with Trancell, you can have 
all the working space you need—and 
the size of housing you want. 


Easily workable, Trancell comes in 
large, ready-to-install sheets that can 
be cut, drilled and bolted on the job 

.or Johns-Manville will supply it 
cut to your dimensions. Trancell pro- 
vides tough, permanent housings for 
all types of high voltage equipment 

.it needs no paint, requires little 
upkeep. A complete line of hardware 
is available for Trancell Doors. 


Light weight and space-saving, 
Trancell doesn’t overload balconies 
and upper floors . . . though strong, it 
is of minimum thickness, takes up 
less room when used for barriers and 
bus-bar housings. An asbestos prod- 
uct, it is rotproof, rustproof, and fire- 
proof—confines oil fires to the cells 
of origin. Its low conductivity pro- 
tects adjacent equipment from heat 
transmission. 


For complete details, write gay 
Johns-Manville, Box 290, 
New York 16, New York. 






ey re Chha CMe rade 


an asbestos product.. 
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. for housing electrical equipment 
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sible. The investigator then tries to 
find out the basic cause of the com- 
plaint. If the real reason for the com. 
plaint can be discovered, a long step 
has been taken toward satisfying the 
customer. 


Multi-Family Houses 


In multi-family houses the investi- 
gator uses all possible means to de- 
termine that no interconnection exists 
between the wiring of the complainant 
and that of any other customer. If the 
meter carries a load for which no 
cause can be found, the investigator 
tests the customer’s wiring for acci- 
dental grounds. The possibility of ac- 
cidental grounds is not mentioned un- 
til it is certain that a ground exists. 


If the customer is still dissatisfied, 
the investigator agrees to have the 


meter tested, but under no circum- 
stances is promise made that a meter 
will be changed. Changes can be 
made only on executive order. 

To enhance the company’s public 
relations, men in this work are ex- 


| pected to be of neat personal appear- 
| ance at all times, sympathetic toward 


complaints even when they know these 
be foolish and unreasonable, and 
seeking always to convince the cus- 
tomer of real personal interest in his 
troubles and of desire to remedy them. 
Such men are urged to be careful not 
to give the impression that they are 
very small representatives of a very 
large and important organization 
a wearily following a set of rules 
and getting off a “line’ of stereotyped 
speeches designed to “put the custo- 
mer” in his place. The investigator 
tries to avoid controversy with the 
customer about matters outside his 
jurisdiction, never evading issues, but 
telling the customer how he may obtain 
more specialized information if he 
wants it. If the customer is dissatis- 
fied with this method, the investigator 
is expected to take the matter up him- 
self with the proper department and 
obtain the answer for the customer. 


Adequate Wiring Needs 
* 
on Modern Farmsteads 


THE GREATEST SERVICE utilities cal 
render the farmer today in regard to 


service entrance and wiring capacities 





* From a talk before the seventh New Eugland Rural 
Electrification Instituie at Amherst, Mass., by W- > 
Ackerman, Farm Service Director, Connecticut Lig ght 
Power Co., Waterbury. 
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7 have to consider unit-bearing pressure... 
maximum bearing temperature .. . lube sys- 
tem “tightness”. . . times-per-hour oil is circulated 
... when judging how hard a turbine is on lubri- 
cating oil. 

The size of the turbine has nothing to do with it. 
That is why a steam turbine serving an industrial 
plant is usually “tough” on oil by comparison with 
its huge central-station brother. 

With high stability toward oxidation and with 
positive rust-preventive properties, Shell Turbo 
Oils solve particularly tough problems in steel 


..eSMALL TURBINES ARE HARD ON OIL 


mills, mines, paper mills and processing plants. In 
central stations, Shell Turbo Oils are establishing 
service records unbelievable a few years ago. 


The Shell Lubrication Engineer will give you 
sound advice about your turbine lubricating 
problems. 


For literature about turbine lubrication and tur- 
bine cleaning procedures, write to Shell Oil 
Company, Incorporated, 50 West 
50th Street, New York 20, New 


SHELL TURBO OIL 
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York; or 100 Bush Street, San ‘ y 
Francisco 6, California. Sue 
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with *COLOVOLT 


COLD CATHODE e¢ LOW VOLTAGE LIGHTING 


For greater customer satisfaction. 


Lower maintenance cost — 
longer maintenance of a given 
foot-candle level—greater de- 
pendability because of guarantee 
(One year of light guaranteed 
except for failure due to break- 
age )—instantaneous starting— 
no flickering — continuous line 


lighting. These extra advantages 
are available to commercial and 
industrial users of light when in- 
stallations are made with COLO- 
VOLT Cold Cathode, Low Volt- 
age Fluorescent Lamps and 
Fixtures. 


Write for illustrated material 
and technical data. 


*Trade Mark Registered U.S. Patent Office 
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is to urge him as vigorously as pos- 
sible to over-size these facilities in 
future. Engineering improvements re. 
sulting from war-born needs have 
vastly insured him against outages of 
supply; but there are far too many 
bottlenecks in wiring and entrance 
equipment. Numerous farms will have 
to enlarge these facilities to take ad- 
vantage of the appliances and equip- 
ment available to them in future. Over- 
sized facilities save money in the long 
run, breakdowns, fuse troubles, burn- 
outs and waste of energy. The limita- 
tions of small 2-wire entrances bring- 
ing only 120 volts through 15- or 30- 
amp. switch and fuse blocks are serious 
obstacles in the midst of what one 
farm paper calls “a great post-war 
electrical revolution in farming.” 





Basic Essentials in Farm Wiring 


Nothing less than a 3-wire, 120-240. 
volt, 60-amp. service should ever be 
recommended as the main entrance for 
a farm customer. This should be a 
minimum for even a rural home and 
garage. Any customer who can be 
classed as having an average size ac- 
tive farm should have a 100-, 150- or 
200-amp. service entrance, depending 
on the type and size of farm. Ex- 
ceptionally large commercial farms 
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A multitude ot Dillon Dynamometers are pro- 
tecting communities and companies alike from 
foilures caused by wires going down in severe 
Standard for dependable accuracy, 
simplicity and convenience Actual size 814" 
deg In wide use also in telephone 
and telegraph work for indication of tension 
strands, messenger and wire. Many 
other uses where torque, weight, and overload 
Take out guesswork of ‘‘sight 
and saq’ Hooked on in a jiffy, indicates 
in seconds lie ta meet Lal: Nine 
There’s a place 


tor the Dillon in every Electrical Plant 


Ta Tem TATE aa lite Olathe a Le 


W.C. Dillon & Co., Inc. 





5423 W. HARRISON ST. CHICAGO 44, ILL. 





may require more capacity. Each 
building on the farm should be care- 
fully estimated for maximum electrical 
usage, provided with its own entrance 
facilities and summed up with an al- 
lowance for diversity when determin- 
ing the size of the main entrance for 
the farm. 

Every effort should be made 
to arrive at the point of future elec- 
trical load center, and whether for 
completely new or remodeled installa- 
tions, the main entrance switch equip- 
ment and transformer should be placed 
close to this point. This electrical Joad 
center should be left flexible. A power 
pole may well be the cheapest and best 
arrangement for many farms, but 
other established methods should be 
considered. Whether this occurs in the 
house, barn, basement, on the first floor, 
or with an interior or exterior setting 
should be left to local requirements 
and regulations. 





Provide Spare Circuits 


Any new installation should provide 
for additional spare circuits beyond 
those needed initially. Estimates for 
these should cover: (1) The usual 15- 
amp. circuits; (2) Heavy-duty circuits. 
Some expense can be deferred if ar 
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Chance Thimbleye Guying Fixtures have 

been redesigned to give added protection 

to guy strands at varied angles of pull, 

thereby minimizing hazards to line secur- 

ity caused by kinked, distorted, or broken strands. The improved eye forms a perfectly 
shaped “thimble” at all angles as the strand groove extends all the way around to form 
a complete circle. (See Figure 1.) The sidewalls of this groove are formed to fit snugly 
around the guy strand. This new design keeps the strand from flattening under tension, 
preserves its cylindrical shape and prevents it from kinking at any one point. 


Chance Thimbleye Guying Fixtures are made in a variety of types for every installation. 
Used singly or in combinations, as suggested by the sketches on either side, they are 
easily applied and make up guys that can be depended upon for many years of service. 


To get the most out of anchoring, always specify Chance Thimbleye Guying Fixture 
and Thimbleye, Twineye or Tripleye Anchor Rods and get these latest improvements. 
Order through your regular source of supply. 
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CONTACTS for 


1 Quick BREAK of the ARC 


HAS 


High current carrying ca- 
pacity at low temperature § 
rise. 


DOUBLE - BREAK 





Look at the ‘V’'-contact construg 
Type A Safety Switches. The 
blade which wedges into the, 
equipped with back-up sprin hinder 
heavy pressure. It is due to 
A Safety Switches can car 
temperature-rise. / 


Now, let us see what ta 6 when this switch 
opens a circuit. The moving ade quickly leaves the 
two V-stationary-contacts, giving a double-break. Any 
arc that may be formed as the circuit is opened runs up 
either of the sloping sides of the contacts to cause a 
quick rupture. This construction is simple and reliable, 
too. : 


EC&M Safety Switches are available in all standard 
sizes, in double, triple and four-pole design and for use 
Pilematomoneeetas on both alternating and direct 

x Sees current = circuits. Bulletin 

qd a ) , 1300 gives complete details 

on design, ratings, dimen- 

sions, etc. Send for your 
copy to-day. 








LOCTITE Fuse Wedges are used as 
standard on all 200-ampere and larger 
safety switches arranged for fuses. 
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THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79th STREET ¢ CLEVELAND 4, OHIO 


rangement is made to permit adding 
circuit fuse blocks in separate boxes, 
but the main switch size must include 
future capacities. In remodeling old 
installations consideration should be 
given to possibly relocating the main 
entrance in a better load center posi- 
tion, running new service wires to it 
from existing building entrances, and 
so salvaging as much of the original in- 
stallation as is safe and usable. Major 
new equipment (larger than the group 
usually classed as miscellaneous appli- 
ances) should be installed with a sep- 
arate circuit back to the building en- 
trance unless adequate sizes of wire 
exist (judged by safe load limits). 
There should be no deviation from 
the separate circuit principle for heavy 
duty equipment. Adequate and care- 
ful grounding of all building entrance 


. and circuits and interconnected metal 


equipment, safety, fire and accident 
hazards, should also be provided. A 
few cents more spent per foot of wire 
is money well invested from the farm. 
er’s standpoint. Over 200 things are 
now done electrically on the farm, so 
that continual study of requirements 
is essential in order that the proper 
service may be rendered in the post- 
war era of rural electrification. 





FEED GRINDER—A few minutes 
operation a day of this 1-hp. direct 
connected hammer mill grinds feed 
for 20 milch cows on the Harvey 
Elmer farm near Monticello, Wis 
No hand labor is required. Grain 
flows to the mill from an overhead 
bin and the ground feed drops into 
the bin below. Mr. Elmer is a farm 
customer of Wisconsin Power & 
Light Co. 


August 3, 1946 @ ELECTRICAL WoRLD 





Important 
Features COMPLETELY PREFORMED 


INSULATOR TIE 


) alba EvLeP, 


for use with Copperweld and TT a ek ae 


Every lineman’s reaction when he sees for the first time the 
Copperweld GRIP-FLEX 45 Insulator Tie is —“It’s so simple. 
Why didn’t I think of it?” 

Yes—simplicity is one of the outstanding features of this 
distinct improvement over all hand wrapped ties. But it required 
years of engineering and testing before we could give you a 
tie so simple that every lineman can make a good tie the first 
time he applies it. 


Careful prefabrication is the reason—all parts are precisely formed 
by machine to fit exactly and to give uniform results in tying. 


You’ll want to know more about this time and money saving 
tie. Complete literature sent on request. 


ELECTRICAL WORLD e August 3, 











NEW EQUIPMENT 





To protect health and provide more pleas- 
ant working conditions for production weld- 
ers is the purpose of this new fresh air safety 
welding both being planned for future pro- 
duction by the Hobart Brothers Co., Troy, 
Ohio. 

The booth is 9} ft. wide, 9} ft. deep and 


7 ft. high. It is to be constructed of fabri- 
cated panels of 16-gage sheet steel formed 
with companion flanges, punched on 12-in. 
centers for bolting assembly. This type 
construction makes it easy to disassemble 
the unit to move to another location if de- 


Electrolytic Capacitor 
Housed in Aluminum Can 


\ GENERAL-PURPOSE cleat-mounting elec- 
trolytic capacitor, heretofore offered only 
in cardboard-tube case, is now made avail- 
able in an aluminum can, by Aerovox Corp., 
New Bedford, Mass. 

To install, a center screw is removed, 
metal cleat slipped off, wire leads passed 
through mounting hole, and the metal cleat 
and screw now replaced from underside of 
chassis and tightly drawn up, thereby mount- 
ing the unit in place. 

These metal-cleat canned Type PRVC elec- 
trolytics have insulated positive and nega- 
tive wire leads, color-coded for polarity. 
Multiple-section units have concentrically- 


Lie 


Welding Booth Provides For Workers’ Health, Safety 





sired. The door is sliding type with over- 
head track and easy running rollers, and 
measures 43 in. wide by 78 in. high. 

A heavy duty exhaust fan draws in the air 
through an opening in the top, down past the 
operator to pick up welding fumes and 
heat, and then expels it to the outside of the 
building. In this manner, the booth serves 
a double purpose in providing fresh air and 
comfort to the welding operator, and at the 
same time protects fellow workers in other 
parts of the plant from eyeburn and welding 
fumes, 


wound sections with common negative lead. 
They are available in popular ratings and 
capacitances to meet all standard service 
needs. 


Filter Cuts Radio Interference 


Caused by Fluorescent Units 


A GENERAL PURPOSE “Quietone” filter, 
which eliminates radio noise energy created 
by the operation of fluorescent lamps and 
many types of electrically operated machines 
and appliances, has been announced by Cor- 
nefl-Dubilier Electric Corp., South Plainfield, 
N. J. Providing high attenuation of radio 
interference over a wide frequency range, 





this capacitive inductive type filter is re- 
ported as compact and can be installed in a 
variety of positions. The hermetically sealed 
IF-54 interference filter is rated at 2 am. 
peres, 120-200 volts a.c. 


Unit-Cooled, D.C. Motors 
Utilize Air Radiators 


A NEW LINE of unit-cooled,. totally en- 
closed, direct-current motors especially de- 
signed for operation in severe atmospheric 
conditions (such as prevail in steel mills, ce- 
ment and paper mills and coal and coke 
plants) has been announced by the General 
Electric Co., Schenectady 5, N. Y. The new 
motors are available in sizes 15 to 200 horse. 
power at popular speeds and voltages. 

One of the features reported is the dual 
ventilating system, which utilizes a_ unit 
cooler operating on a principle similar to that 
of an automobile radiator except that air in- 
stead of water is used for cooling. The unit 
cooler has two sets of air passages arranged 
at right angles to each other. A fan on the 
armature circulates air through the motor 
and through one set of passages, forming a 
completely enclosed system. External air, 
maintained at a constant rate of flow by an 
auxiliary motor and fan, travels through the 
other set of passages to absorb heat from the 
enclosed system. By utilizing this principle, 
a totally enclosed construction is achieved 
without external duct work, piping, air filters 
or pressurized air supply. 

A thermostatic relay located in the air- 
stream of the enclosed system protects the 





main motor in case of failure of the auxiliary 
motor power supply or accidental restriction 
of the air intake. 

The new motors can be furnished with 
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Lamicoid Post-Forming stock is used for 
many intricate parts of electrical equipment 
where good electrical properties, strength 
and light weight are desired. 


Lamicoid laminated plastic can be used for 
ratchet gear, contact spacers and coil ends 
on such electronic products as this adding 
and subtracting relay, made by Guardian 
Electric Manufacturing Company. 


Lamicoid for terminal blocks, Empire spaghetti tubing, 
Fiberglas tape and Mica varnishes, all available from 
Mica Insulator Company, simplify purchasing and insure 
correct application of insulating materials. 


yynulcdlpre COMPANY 


797 Broadway, Schenectady 1, N. Y. 


SALES OFFICES: Boston: 285 Columbus Avenue « Chicago: 600 West Van Buren Street + Cincinnati: 3403 Hazelwood Avenue 
Cleveland: 1276 West 3rd Street + Detroit: Book Building * New York: 200 Varick Street + St. Lovis: 455 Paul Brown Building 


Mica Insulator Company 
797 Broadway, Dept. 30, Schenectady 1, New York 
Gentlemen: 
Please rush my copy of your new 4-page bulletin 
on Micanite insulation. 


Name. 





POR iocnnicceens 

Company 

Address 

CC iste oe le oe 
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either ball- or sleeve-type bearings, depend- 
ing upon service requirements. The ball 
bearings are completely enclosed in dust-tight 
and grease-tight cast iron housings having 
ball-type pressure fittings and a_pressure- 
relief greasing system. The sleeve bearings 
have a special spiral grooving with ring oil 
iubrication and are pressure equalized. 
Constant-speed motors in the new line are 
available with shunt, stabilized shunt or com- 
pound windings. Adjustable speed ratings 


are shunt or stabilized shunt wound. 


Oscilloscope Has Sweep Range 
From 5 Cycles to 500 Ke. 


AN OMNI-PURPOSE 5-in. oscilloscope, model 
OL-15, has been announced by Browning 
Laboratories, Inc., of Winchester, Mass. In- 
corporating the latest circuits, the instru- 
ment has been designed for versatility of op- 
eration, with minimum weight and _ bulk, 
faithful presentation of high harmonic con- 
tent waves, the manufacturer states. 

Among the more salient features is the re- 
sponse curve of the vertical amplifier which is 
linear and without positive slope from 10 
cycles to over -4 megacycles and _ having 
transient response such that a 100-kilocycle 
square wave with rates of rise and fall in 
the order of 400 volts per microsecond is 
faithfully reproduced, it is reported. The 
horizontal amplifier response extends line- 
arly from 10 cycles to over 1 megacycle to 
accommodate any type of externally gener- 
ated sweep voltage. The sawtooth sweep 
range is from 5 cycles to 500 kilocycles with 
suficient synchronizing sensitivity to permit 
viewing 10 megacycle r-f sine waves. 

Triggered sweeps of 1, 4, 20 and 200 
microseconds per inch may be inaugurated 
by the internal trigger generator or by exter- 
nal pulses. Sweeps and internally generated 
trigger are phasable with respect to each 
other so that the sweeps may be adjusted to 
occur previous to or following the output 
triggers by varying degrees. Connections to 
all cathode ray tube control elements are 





brought out the front panel to permit direct 
connection. The total weight of the portable 
instrument including self-contained power 
supply is less than 85 lb. It is 153x12}x19} 
in. in dimensions. 


120 


Electrically Heated Oven Contains High Velocity Fan 


A THERMOSTATICALLY controlled, electri- 
cally heated oven for use with thermoplastic 
materials prior to feeding into the hopper 
of the presses has been developed by Des- 
patch Oven Co., 609 Southeast Eighth St., 
Minneapolis, Minn. 

It is reported to provide balanced tempera- 
ture in the ten drawers (each 20x30x3} in.). 


Forced draft horizontal air flow is provided 
by use of a high velocity fan. Walls of the 
unit are covered with 3 in. of insulation. 
The ovens are available in many different 
sizes with a maximum demand commensurate 
with the size. Capacity is provided for 100 to 
700 lb. of material in 8 hr. They may be 


used on 110- or 220-volt circuits. 





Special Winder Developed 
For Fractional Motor Coils 


A new coil winder drive, which is es- 
pecially designed for fractional horse-power 
motor winding, has been announced by Ideal 
Industries, Inc., 1021 Park Ave., Sycamore, 
Ill. Speeds from 41 to 410 rpm. are ob- 
tained by the two controls and a clutch. The 
coil turns are recorded by an Odometer type 
of counter which is in full view of the 
operator. 

It is driven by a }-hp., 1,750-rpm., motor 
through a spur gear. The torque is reported 
as 77 inch-pounds at “fast” speed and 770 
inch-pounds at “slow” speed. At a speed of 
41 rpm., the machine is reported to wind 
a 7i-in. round coil of No. 6 AWG wire, or a 
16}-in. coil of No. 9 AWG wire. The unit 
requires 19x203 in. of floor space and weighs 
250 Ib. 


Extrusion-Coated Electrode 
Properties Similar to Dipped 


A NEW. extrusion-coated, self-hardening 
electrode which is stated to have good arc 
characteristics and to work equally well on 
a.c. and d.c. machines has been announced 
by Air Reduction Sales Co., 60 East 42nd 
St., New York 17, N. Y. Among the appli- 
cations reported are its use in building up 
worn areas where a hard facing is required. 

It is reported that the physical proper- 
ties and deposits are similar to those of the 
dipped coating electrode. Among the prop- 
erties reported are no slag interference, 


rapid deposition applied in all positions, 
no loss of hardness or wear resistance on 
multiple layers, solid deposits, applied with: 
wide range of amperage, and any desired 
type of bead can be applied. 


New Instrument Records Kw. 


And Rkva. on Single Chart 


ANNOUNCEMENT of a new watt-var aulo- 
switch that permits the recording of both 
watts and vars on a single instrument has 
been made by the meter and instrument divi- 





sion of the General Electric Co., Schenectady, 
N. Y. The new instrument is intended for 
use in central stations, industrial-plant sub- 
stations, and similar applications to check 
load lines to determine if additional power 


factor correction is needed. 

This device (with an associated recorder) 
gives direct information on the amount of 
corrective kva. neededgg well as the power 
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: at no increase 
.. . available in a wide variety of , ; 

widths, thicknesses and styles. for practically every electrical insulation requirement where high tensile In price ..... 
strength and dimensional stability are desired. Continuous filament Fiberglas Tapes, used in over 95% of 
all applications, are supplied in sizes from .003” to .015” in thickness and from 34” to 11/,” in width. 
Medium weave tapes for machine taping are furnished in thicknesses from .005” to .015”, while tight 
weave tapes for manual taping are furnished in thicknesses from .003” to .007” only. Staple fiber tapes 
in thicknesses from .010” to .025” and widths from '/,” to 11/,” are also available for applications where increases for most 
space is not a primary consideration or where a more resilient wrapper cushion is wanted. 


RMT AUC OMAALOMGLUS) . . . three to five times stronger than ordinary electrical twines— 


provide all the insulation advantages inherent in Fiberglas: heat-moisture-acid resistance and exceptionally 
high tensile strength. They are used for all kinds of tying purposes: banding field coils, wrapping string 
bands on armatures, protecting commutator V-rings from flash-overs, banding on V-ring extensions on DC 
equipment, as filling in winding coils, reset strings and for tying slot insulation in place. They are also used 
to lash ends of coils in large motors and generators and to hold spacer blocks in place . . . and for many 
other tying purposes. and Braided Sleev- 
Treated cord is used primarily for its exceptional knot strength and resistance to abrasion and is preferred 


for construction, and repair of electrical equipment. Untreated cord is frequently used where space is to be 
filled, regardless of strength requirements. 








... It is noteworthy 








that despite price 











electrical insulation 





materials, the prices 


for M-R Fiberglas 











Tapes, Tying Cords 














ings are the same as 





they were prior to 





LMC LeU aaa Ihe . . available only in the continuous filament construction, are the war, 6 years ago. 
most efficient for insulation requirements which call for high tensile and dielectric strength, space con- 
servation and flexibility. M-R Fiberglas Sleeving resists excessive heat, moisture, overload, acid and dirt 
to make it ideal for use in covering coil leads, transformer leads, coil interconnectors, pigtail brush 
leads and for other insulation applications. 














Write to Mitchell-Rand, ‘the Electrical 
Insulation Headquarters”, for the new 
Fiberglas Catalog El 44-7, containing 
performance and application data of 
interest to all concerned with electrical 
insulation . . . as well as description 
and data covering Fiberglas Tapes, 

Tying Cords, Sleevings, Cloths, Mica 
Combinations, Laminates and other 
Fiberglas insulation materials. 








Fiberglas Braided Sleevings are furnished in two average wall thicknesses, 008” and .006” with 
inside diameters from 1/16” to 1/,”"in 1/16” increments (there is no 7/16” ID sleeving). They 
ore available plain (untreated) or impregnated, to prevent ends from fraying, in natural, 
blue, red, green, black, brown or yellow for circuit or phase 
identification purposes. 


MITGHELL- RAND INSULATION COMPANY, INC. 


SRT eae a COrtlandt 7-9264 NEW YORK 7, N.Y. 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Braided Sleeving 
~ Insulating Papers and Twines Fiberglas Saturated Sleeving, Varnished Tubing Cotton Tapes, Webbings and Sleevings 
ws Cable Filling and Pothead Compounds Asbestos Sleeving and Tape ete bet Me Le 
“ron 57 YEARS Friction Tape and Splice EL Cambric Cloth and Tape Insulating Varnishes of all types 
Transformer Compounds ia Ma he | ed he LT Extruded Plastic Tubing 
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component in kilowatts. Both records are 
on the same chart, which assures synchronisin 
of records. 

A typical installation consists of an inkless 
recording wattmeter, the watt-var autoswitch, 


and suitable current and potential trans- 
formers. 
The watt-var autoswitch consists of two 


autotransformers, a time switch, two double- 
pole double-throw relays, indicator 
lamps, and connectors for outgoing cables. 
The time switch automatically connects the 
instrument potential circuits directly to the 
potential transformers to record watts, and 
to the phase-shifting autotransformers so that 
the instrument will record vars. 

The switching interval is one complete 
cycle per minute. This is set at the factory 
for 35 percent of the time on vars and 65 per- 
cent of the time on watts. Under these condi- 
tions the watt record appears solid, while the 
var record is lighter in density and somewhat 
“dotted” or disconnected. The time switch 
may be adjusted from 50 percent of the time 
on vars and 50 percent on watts to nearly 0 
percent on vars and 100 percent on watts. 
The watt-var autoswitch is available in two 
semiflush switech- 


fuses, 


types: portable and for 


board mounting. 


Safety Climber Devised For Steel 





Thermocouple Developed 
For Apparatus Protection 


A THERMOCOUPLE-ACTUATED limit switch 


(called Ashcroft Thermal Protector), for 
use where protection is required in air 
ducts, bearings on large motors, blower 


wheels, flue gas stacks of boilers, plastic in- 
jection presses, re-heaters, etc., has been 
announced by Manning, Maxwell & Moore, 
Inc., Bridgeport 2, Conn. The temperature 
chosen as the high limit is set by an operat- 
ing knob and, when this temperature is 








Synthetic-Covered Conduit 
Developed For Machine Tools 


A NEW LINE of synthetic-covered shielding 
conduit, which has a galvanized-steel, flexible- 
metal, hose liner, has been announced by 
Chicago Metal Hose Corp., Maywood, Ill. 
It is built to the new electrical machine tool 
standards as established by the joint indus- 
try committee of plant and electrical engi- 
neers and the National Machine Tool Build- 
ers Association. It is reported as liquid 


tight externally, and is usable with both 
standard and water-tight conduit boxes. 





Operations 


NEW LIGHT-WEIGHT Climbers for use on ver- 
tical “H” or “I” beams have been announced 
by Austin Supply Co., 3620 North 20th St.. 
Philadelphia 40, Pa. Strapped over the 
worker’s shoes, the design is such that the 
hard-rubber gripping spurs have a 3-in. pur- 
chase on each side of the beam. When the 
wearer leans back, resting his weight on 
the climbers, they grip the beam. The climb- 
ers support the whole foot and keep the 
feet paralle] to the ground. The “Walk-Up 
Safety” climber is of welded construction 
and is reported not to mar painted surfaces. 


reached, the switch can be wired to open 
the apparatus circuit or to close an alarm or 
light circuit. 

The protector is designed with two ranges, 
100 to 1,000 deg. F. using an ic. couple, 
and 800 to 2,000 deg. F. using an a.c. couple. 
The current characteristics are 115-230 volts, 
60 cycles, with a demand of 20 watts. Should 
the thermocouple break or burn off, the 
power supply, tube or mercury switch fail, 
the device will “fail safe.” 


Gasket-Sealed Assembly 
Feature of Crystal Unit 


A NEW crystal unit, type VX2, specifically 
designed for use where space is at a premium, 
has been announced by Bliley Electric Co.. 
Erie, Pa. It features a compact, gasket- 
sealed assembly and solder lug connections 
which replace the usual pin contacts. The 
unit is available at any specified frequency 
between 3,000 ke. and 11,000 ke. 





TECHNICAL 
LITERATURE 





Symbols—Booklet illustrating and d-- 
scribing use of newly approved ‘Graphic 
Symbols for Electric Power and Control” 
is now available from the American Stand- 
ards Association, 70 East 45th St., New 
York 17, N. Y., at 40 cents per copy. 
Among the symbols approved are alarms, 
battery, capacitor, circuit breakers, coils, 
connections, contactors, fuse, indicating 
lights, instruments, meters, arresters, rec- 
tifiers. relays, resistors, switches, trans- 
formers, windings and wiring. 


Rubber—More than 75 specifications and 
tests have been included in a 560-page vol- 
ume entitled “A.S.T.M. Standards on Rubber 
Products.” Among the subjects covered are 
chemical analysis, tension testing, oven and 
oxygen pressure aging, checking, cracking, 
insulation resistance, and determination of 
dielectric strength, power factor and dielec- 
tric constant. Copies are available from the 
American Society for Testing Materials, 260 
South Broad St., Philadelphia 2, Pa. 


Governors— Pur pose of this booklet, 
“Standards for Speed Governing and Pres- 
Generator 


sure Control of Steam-Turbine 
Units,” is to recommend functional and per- 


formance characteristics relating to speed 
governing and pressure control of steam 
turbines, which are intended to drive syn- 
chronous or direct current generators. It is 
limited to machines of 500- to 7,500-kw. 
rated capacity. Copies may be obtained 
from National Electric Manufacturing Asso- 
ciation, 155 East 44th St., New York 17, 
Ns 


Testing 300k is a “Symposium of Mag- 
netic Particle Testing’? and is made up of 
eight technical papers and the discussions 
on this method of testing as it is used in 
industry. One paper by E. A. Snader, West- 
inghouse, comments on its use for testing 
turbine blades, pinions, bolts and _ studs, 
weldments, ete. Copies may be obtained 
from American Society for Testing Mate- 
rials, 260 South Board St., Philadelphia 2 
Pa., for $1.25 each. 


Plastics—“Testing Plastics Parts,” the 
fourth chapter of the S.P.I. technical hand- 
book, containing tests which are given vari- 
ous finished articles to ascertain their 
ability to stand up under consumer usage, 
has been completed by the S.P.I. engineer- 
ing and technical committee. These tests 
are for guiding manufacturers in setting up 
performance tests for their own products 
and as a means of insuring consumer satis- 
faction. Copies are available from _ the 
Society of Plastics Industry, 295 Madison 
Ave., New York City, for $1 per copy. Dis- 
counts are allowed on orders of five or more 
copies. 


Process Control—‘‘Process Control Terms” 
is a 24-page booklet which is essentially an 
illustrated dictionary in terms of “Askania’ 
hardware. Sixty-two terms applied to in- 
dustrial process control are described and 
explained. Copies are available from 
Askania Regulator Co., 1603 South Michi- 
gan Ave., Chicago 16, I). 


Welding—“‘Recommended_ Practices for 
Resistance Welding” is a 47-page booklet of 
recommended practices for spot and seam 
welding of low-carbon, stainless and hard- 
enable steels, nickel, NYonel and Inconel ; the 
projection welding of low carbon and stain- 
less steels; flash-butt welding low and 
medium forging strength steels; and stand- 
ard methods for testing resistance welds. 
Factors of current, voltage, time, pressure, 
etc., are presented in table form for each 
recommended practice. Copies are avail- 
able from American Welding Society, ? 
West 39th St., New York 18, N. Y., at 50 
cents each. 
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piled by Electrical World for your convenience in securing 
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and allied products. 


CHECK ON COUPON BULLETINS DESIRED AND MAIL 


TO US. WE WILL FORWARD REQUESTS TO MANUFACTURERS 


AAA 


1 UNIVERSAL HEAT EXCHANGER: 
Bulletin 1614 describes a universal heat 
exchanger, tabulating 21 features and cor- 
responding advantages of this finned tube 
unit. Describes in detail the design and 
construction. Many installation views are 
shown, and field reports of service are also 
included. The Griscom-Russell Co. 


2 LIMIT STOP: Bulletin 1032 de- 
scribes and illustrates a newly designed 
crane-hoist safety limit stop. It can be 
used on either alternating or direct current 
crane hoists to prevent overtravel in the 
hoisting direction. This is weight-operated 
in both tripping and resetting directions. 
Double-pole copper contacts, faced with 
silver, handle the motor current directly. 
Illustrations and tables giving pertinent 
technical data are shown. The Electric 
Controller Mfg. Co. 


3 VALVE CHART: Eleven good tips 
on the handling and care of valves are 
graphically illustrated in this new “Do’s 
and Don’ts” chart. This chart stresses the 
“protection” angle by pointing out the com- 
mon mishandlings that often reduce valve 
life. Simple, factual copy is illustrated by 
graphic sketches portraying the right and 
wrong way to handle each situation. Ex- 
cellent for new workers, this chart also 
helps refresh old hands on valve uses. 
American Chain & Cable Co. Inc. 


4 RELAYS: Two bulletins, 105 and 

400, contain data concerning contact rat- 

ings, coil specifications, base dimensions and 

enclosures of a variety of relays for indus- 

1, application. Ward Leonard Electric 
). 


5 SURFACE WIRING SYSTEMS: 
llustrated and described in a new 46-page 
catalog are surface wiring systems for in- 
dustrial, commercial and residential appli- 
cation. Prepared for electrical jobbers and 


contractors, this catalog also covers the 
entire line of auxiliaries and fittings used 
in conjunction with each type of surface 
raceway. List prices are shown as well as 
quantities in unit package and in standard 
carton, plus shipping weights. National 
Electric Products Corp. 


6 PANEL INSTRUMENTS: New 20- 
page catalog features a detailed illustra- 
tion of this manufacturer's precision move- 
ment instruments. A complete explanation 
of operating advantages, dimensional draw- 
ings and panel layouts for each model, as 
well as range, scale division, resistance and 
list prices are given. Illustrations are also 
shown. Burlington Instrument Co. 


Circle numbers, sign and mail 


7 FLUORESCENT LIGHTING: This 
8-page illustrated booklet titled “How To 
Get The Most From Fluorescent Lighting” 
contains a 13-point check list to help in 
choosing fluorescent fixtures that produce 
maximum lighting efficiency at minimum 
operating and maintenance expense. Sug- 
gests what to look for and what te avoid 
in planning fluorescent lighting installa- 
tions. Day-Brite Lighting, Inc. 


8 RADIO TUBES: This 40-page pub- 
lication, complete with characteristics and 
ratings of receiving tube types, will be help- 
ful to radio servicemen, radio technicians 
and electronic engineers who work or ex- 
periment on tubes. These technical and 
descriptive data will also be of assistance 
in the design of electronic circuits. This 
publication is divided into four sections: 
(1) the interpretation of ratings and tech- 
nical data; (2) recommended types; (3) 
characteristics and ratings; and (4) out- 
line drawings and base connections of the 
tube types. General Electric Co. 


9 ELECTRONICS: New booklet titled 
“The Business Man’s Guide to Electronics” 
shows how electronics is already speeding 
production, saving time and materials, and 
promoting safety in industrial plants. This 
booklet explains the six fundamental func- 
tions of electronic tubes, rectifying, ampli- 
fying, generating, controlling, counting and 
sorting, and inspecting, and describes the 
tubes required for each function. Among 
the applications described are induction and 
dielectric heating for tin plating and braz- 
ing; molding and curing plywood and heat- 
ing rayon cord; electronic control for weld- 
ing electronic regulators for mixing and 
packaging, ete. Westinghouse Electric 
Corp. 


10 STAINLESS STEEL STRAND: 
Folder presents story of stainless steel 
strand. Discusses its corrosion- and fa- 
tigue-resisting properties. Advantages of 
this material are given, outstanding of 
which are high-heat resistance, low-tension 
loading on towers, abrasion resistance, no 
electrolytic action with standard fittings. 
Outdoor photographs and close-ups show 
stainless steel strand in use. Information 
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data and useful tables in easy to read tabu- 
lar form are also given. American Chain 
and Cable Co. Inc. 


11 ARMOR RODS AND MULTIPLE 
WIRE TIES: Illustrated 16-page booklet 
graphically presents the story of armor rods 
and multiple wire ties. Discusses various 
methods used in manufacturing process, 
service conditions to be met at points of 
conductor suspension, etc. Methods of ap- 
plying armor rods and multiple wire ties 
by hand are shown by actual photographs. 
Other photographs showing methods of ap- 
plying armor rods and multiple wire with 
conventional hot-line tools arg also shown. 
Tables with specifications are included. 
American Steel & Wire Co. 


12 PUMPS: Catalog G845 features hori- 
zontal and vertical axle flow pumps for 
capacities up to 100,000 gpm. and heads to 
50 ft. These pumps are used to provide 
protection against floeds and for condenser 
water circulation, ete. Illustrations show- 
ing actual installations are given together 
with typical cross-section drawings of vari- 
ous parts of pump. Economy Pumps, Inc. 


13 LIGHTING: Folder made to fit in 
one’s pocket contains pages in miniature 
from this manufacturer’s catalog. Each 
page features equipment used for lighting 
service stations, airports, ball parks for 
night-time sports and industrial establish- 


ments. Illustrations of fixtures and tech- 
nical details are given. Revere Electric 
Mfg. Co. 


14 HEAT TRANSFER APPARATUS: 
Bulletin 1250 contains information on heat 
transfer apparatus for power plants. Gives 
more than 20 illustrations with correspond- 
ing descriptions of evaporators, extraction 
steam heaters, water, oil, air and gas heat- 
ers and coolers, and heat exchangers. The 
Griscom-Russell Co. 


15 RADIO COMMUNICATION RE- 
QUIREMENT: Bulletin features FM and 
AM radio communication equipment. Units 
are principally designed to meet the needs 
of the police and fire departments, public 
utilities, transportation, forestry.  Illus- 
trations and specifications are given. Doo- 
little Radio, Inc. 


16 TACHOMETERS: Bulletin 1045 de- 
scribes and illustrates nine different types 
of tachometers. Includes also the portable 
and stationary types, single and multiple 
ranges, domestic and imported Swiss tach- 
ometers. Engineering details are furnished 
for each type. Herman H. Sticht Co. Ine. 


17 POWER PUMPS: Bulletin W-414- 
B50 features power pumps designed for 
many services including boiler feed, pipe 
line pumping, de-superheater feed service, 
ete. Sectional drawing shows pumping and 
control mechanism in three colors. Table 
containing sizes and ratings is also given. 
Worthington Pump and Machinery Corp. 


18 MISCELLANEOUS ELECTRICAL 
EQUIPMENT: A 26-page catalog covers 
an array of miscellaneous electrical products 
which this manufacturer makes. Includes 
several types of selector switches; a line 
of pushbutton switches; a variety of plugs 
and jacks; knobs; condensers for all types 
of applications ; commercial, industrial and 
equipment type potentiometers and rheo- 
stats; standard controls with accessories; 
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resistors; grid bias cells; power resistors; 
dry dise rectifiers; battery d.c. power sup- 
plies; vibrators, etc. Engineering data and 
specifications are given for each product. 
P. R. Mallory & Co., Inc. 


19 SERVICE SELECTOR SWITCHES: 
Engineering data sheet covers type RL 
low-voltage circuit selector switches de- 
signed for test equipment and industrial 
electronic uses. General standard specifica- 
tions are given together with dimensional 
drawing standards. P. R. Mallory & Co., 
Inc. 


20 VOLTAGE INDICATOR: Data sheet 
features three types of voltage indicators, 
Statiscopes, used in current detection. In- 
strument indicates the presence of voltage 
in ac. and pulsating d.c. circuits, x-ray 
equipment, static in belting, high frequency, 
condenser discharges, automotive ignition, 
ete. Specifications of each type are given. 
Minerallac Electric Co. 


21 FLUORESCENT LIGHTING : Folder 
4-44B describes and illustrates fluorescent 
lighting fixtures designed for offices, draft- 
ing rooms, and schools. Technical details 
of fixtures are given. Sketches illustrate 
method of installing units. The F. W. 
Wakefield Brass Co. 


22 SOLENOIDS: Bulletin EM-46 dis- 
cusses the technical features of a variety of 
solenoids used to actuate clutches, operate 
switches, control machines, fire guns, oper- 
ate safety devices, eject work in progress, 
move levers, operate valves, vibrate cutting 
knives, open and close doors, ete. General 
specifications are furnished. Construction 
drawings of several of the specially designed 
types are shown. The National Acme Co. 


23 FIRE PROTECTION APPARATUS: 
Complete story of fire protection equipment 
is given in this folder containing a wealth 
of descriptive data on subject. In pocket 
of folder are a number of bulletins, each 
devoted to a particular aspect of fire pro- 
tection. Included also is material on 
methods of maintaining fire extinguishing 
equipment. Also included are surveys and 
typical installations. American LaFrance 
Foamite Corp. 


24 PRECISION WELDING: Described 
and illustrated in this single-page folder is 
a miniature welding unit designed for weld- 
ing metals of high thermal conductivity 
such as aluminum, copper, phosphor bronze, 
ete. Table listing metals and alloys in most 
common use is given showing practical 
range of application. Raytheon Mfg. Co. 


25 INDUCTION HEAT-TREATING 
UNIT: Bulletin 16B features a detachable 
induction heat-treating unit, designed for 
all types of heating—brazing, annealing, 
heating for forming and hardening. Will 
handle a wide range of types and sizes of 
parts where power up to 7% kw. is suf- 
ficient. Construction features are described 
and specifications are included. The Ohio 
Crankshaft Co. 


26 VARNISHED INSULATING MA- 
TERIALS: Booklet outlines the manu- 
facturing procedure involved in producing 
varnished insulating materials. Starts with 
method of testing varnished insulation, dis- 
cusses various manufacturing controls em- 
ployed, the part its laboratory plays, gives 
helpful hints on storage of varnished insu- 








lation, indicates type of containers and 
packages used and also mentions terms and 
conditions of sale. Describes some of the 
company’s products such as flexible tub- 
ing, transformer leads, transformer coil 
insulation, varnished paper, varnished cot- 
ton, varnished nylon and varnished rayon, 
varnished cambrie for cable construction, 
tapes, ete. Illustrations and technical de- 
tails are given. Irvington Varnish & In- 


sulator Co. 


27 WELDING SERVICE RANGES: 
Several bulletins, with perforations con- 
veniently spaced to be inserted in a loose- 
leaf binder, cover a range of welding sery- 
ice units of various sizes. Each bulletin 
discusses a specific type of welding service 
range, giving illustration of unit and speci- 
fications. Dimensional diagrams are also 
included. Harnischfeger Corp. 


28 TRANSFORMERS: Bulletin D1-1-45 
features a line of dry type transformers; 
also discusses custom-built transformers for 
special applications in both oil- and _air- 
cooled types. Topics of discussion include 
windings and insulation. Illustrations show 
each step taken in this process. The same 
procedure follows in discussing cores, ter- 
minals and bushings. A chapter is devoted 
to cases and special applications. Davis 
Transformer Co. 


29 VALVE CHARTS: Three charts are 
designed to take the mystery out of valves 
for the many new maintenance workers in 
industry today. Each chart is 9% x 12% 
in. and is printed on heavy cardboard. 
Charts break the valves down into basic 
types, explain what service the four types 
perform, how they operate, and where used. 
Additional features are flow characteristics 
of each valve and symbol sketches shown. 
American Chain & Cable Co., Ine. 


30 TRANSFORMER BANKS: Treatise 
on “How to Use One Bank of Transformers 
to Supply Two Different Loads” shows a 
number of connection combinations by 
which two different loads can be supplied 
by one bank of transformers, and explains 
how to determine the size of each trans- 
former required. The construction and use 
of vectors are explained. Seven typical 
problems are discussed, and each is solved 
by approximate formula and by vectors. 
Wagner Electric Corp. 


31 PROTECTION MOTOR START: 
ERS: Bulletin 14B6410 describes a new 
Type H line of motor starters that affords 
protection for men, motors and equipment. 
These can be used with squirrel-cage, 
wound-rotor and synchronous motors rang- 
ing in size up to 700 hp. at 2,300 volts, 
and 1,250 hp. at 4,160 or 4,600 volts. Al 
lis-Chalmers Mfg. Co. 


32 CONDUCTIVITY CELLS: Catalog 
entitled “Conductivity Cells” deals primarily 
with a wide selection of conductivity cells 
for the checking of various liquids under 
varying conditions. In addition to illus- 
trating and describing each type, it contains 
a reference chart to select the proper cell. 
Contains information also on sample cool 
ers and cell holders for boiler water a 
steam condensate testing, with conduc 
tivity recorders, conductivity bridges and 
soler-bridge and soler-bridge controller % 
measuring means and a warning device 
used in conjunction with conductivity cells. 
Industrial Instruments, Inc. 
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Where Temperatures Run High 
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Wherever you have boilers, steam tunnels, pump rooms, ash pits . 
you have circuits exposed to baking heat that takes the life out of 
most wire insulations and eventually causes failure. In hot spots like 
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NEWS ABOUT PEOPLE 


Resigns As Head of State 
Board to Join P.G. & E. 


L. Harold Anderson has resigned his 
position as president of the California 
Railroad Commission to become a vice- 
president of the Pacific Gas & Electric 
Co., effective August 1. 

Mr. Anderson was graduated from 
Stanford University in 1923 with a degree 
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L. H. ANDERSON 


in electrical engineering. His first posi- 
tion was with the engineering department 
of Palo Alto, Calif., and within a few 
years he became director of the city’s 
electric, gas and water properties. In 
1940 he was chosen city engineer and held 
that position until 1945 when he was ap- 
pointed by Gov. Earl Warren to the State 
Railroad Commission. Taking office on 
the commission January 4, he was elected 
president of the body the 26th of the 
same month. 

Mr. Anderson was for ten years presi- 
dent of the California Municipal Utili- 
ties Association and for two years presi- 
dent of the Pacific Coast Building Off- 
cials Conference. 

His duties with P.G. & E. will be of a 
general nature, President J. B. Black of 
the company reported, and will include 
special assignments pertaining to the con- 
struction and operation of the company’s 
properties and its customer relations. 


> James FE. BucHanan, dean of the 
school of engineering, University of 
Idaho, has been named dean of the divi- 
sion of engineering, Iowa State College, 
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Ames, to succeed T, R. Acc, dean since 
1932. A graduate of the University of 
Idaho, Mr. Buchanan served continuously 
in various research, teaching and admin- 
istrative positions at that university from 
1927 until 1946. During World War II 
he was on leave of absence, engaging in 
governmental research work. 


F, A. Fullerton Joins Staff 
of Allis-Chalmers Mfg. Co. 


F. A. Fullerton, for 20 years with the 
Detroit Edison Co., has joined the central 
station and marine sales and engineering 
department of the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., according to an 
announcement by C. C. Jordan, manager 
of the department. 

Mr. Fullerton served in the construc- 
tion division on transmission, distribution 
and substations of the Detroit Edison Co. 
until 1942 when he entered the service as 
a captain in the U. S. Army Corps of 
Engineers. He saw service in the Euro- 
pean and Pacific theatres, holds four 
bronze battle stars, two invasion arrows 
and the Bronze Star Medal, and was a 
lieutenant colonel at the time of his dis- 
charge from active duty. 

In his new position, Mr. Fullerton will 
serve both the Allis-Chalmers product 
departments and district offices in pro- 
moting and coordinating activities in all 
federal power and reclamation projects. 


West Penn Power Appoints 
New Division Managers 


Several new appointments have been 
announced by Vice-President P. H. 
Powers of West Penn Power Co. 

JaMEs E. Fire is transferred from the 
managership of the company’s Keystone 
division to head up the northern division 
with headquarters in Kittanning. He will 
be succeeded by Rospert G. MacDonatp, 
who has been manager of the Nittany 
district at Bellefonte. To fill the Belle- 
fonte vacancy, Howarp E. Hami.v is 
transferred from the managership of the 
Brownsville district and he will be fol- 
lowed by Donatp T. Faust, who has 
been district manager at Charleroi. 

Placed in the Charleroi spot is 
Raymonp W. Hurp, going from the Elk 
district managership at Ridgway, and 
ALEXANDER R. NEWELL is transferred 
from the Clarion-New Bethlehem dis- 
tricts to succeed Mr. Hurd. Rupo.pn G. 
LinpQuIst becomes the new manager of 
the Clarion-New Bethlehem districts. He 
has been assistant manager of the com- 
pany’s Nittany district. 

At the same time that the above ap- 
pointments were announced, Mr. Powers 
also assigned Curt G. CLark, who has 
been foreman of the substations depart- 
ment at Bellefonte as assistant superin- 
tendent of lines of the Keystone division. 

Mr. Fife succeeds Frank M. Owston, 


recently deceased, in the northern divi- 


TALKING IT OVER—F. A. Fullerton (left) confers with Allis-Chalmers’ ©. C. 
Jordan on his new duties with the Milwaukee manufacturing company. Mr. Jordan 
is manager of the department to which Mr. Fullerton has just been assigned 
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Photograph cour- 
tesy Ringling Bros. 
and Barnum & 


Bailey Circus. 


Even the circus needs steel from stock, not only bars but to assure prompt delivery of steel exactly as needed. 
structurals, tubing and reinforcing steel. All are products Today we cannot say, “every size of steel in stock for 
that Ringling Bros. and Barnum & Bailey secure from immediate shipment.” But, all things considered, we can 
Ryerson stocks. give surprisingly prompt, dependable service on many 
Whatever your business and whatever your require- _ products. 
ments, you'll also find the nearby Ryerson plant a time- Another advantage of Ryerson steel service is the 
Saving steel source. While many sizes are missing because _ strategic location of the eleven Ryerson plants. Steel 
of the steel shortage, stocks are improving daily. And needed for a distant operation can be ordered from the 
often, when a needed steel is not available the Ryerson plant near your headquarters and shipped from the plant 
Salesman can suggest a practical alternate. near your job. Why not take advantage of this extra 
Combined with growing stocks, Ryerson facilities for service, at no extra cost, next time you need steel? Phone, 
cutting, bending, threading, riveting and punching, help __ wire or write the nearest plant. 


RYERSON STEEL 


Principal Products: Bars © Structurals ¢ Plates * Sheets * Tubing ¢ Alloy JOSEPH T. RYERSON & SON, IN -.. 
Steels © Allegheny Stainless © Tool Steel © Inland 4-Way Floor Plate — Steel-Service Plants at: Chicago, Milwaukee, Detroit, St. Louis, Cin- 


Reinforcing Bars © Babbitt * Metal Working Tools & Machinery, etc. cinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 





FOR LUGS AND TERMINALS 


FOR BUS BARS 


FOR ALL CURRENT-— 
CARRYING CONNECTIONS 


YOU CAN’T BEAT -- 


SIL-FOS and 
EASY-FLO 


BRAZING 


These two Handy & Harman patented low- 
temperature silver brazing alloys give you 
everything you want in making electric 





current-carrying joints. 


For SIL-FOS and 
EASY-FLO brazed joints 


1. are high in electrical conductivity 


2. are strong as the joined metals them- 
selves, with the ductility to withstand 
severe vibration, shock and temperature 
changes. 

3. offer excellent resistance to most cor- 
rosive agents. 

4. are maintenance-free — for they won't 
oxidize and can't come loose. Yet they 
can be quickly taken apart, if required, 
by simply applying heat. 

And last but not least, SIL-FOS and 

EASY-FLO brazing is fast and surpisingly 

low in cost. 


BULLETIN 12-A gives you full details. 
Write for a copy today. 


HANDY & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


* Chicago. ll «Les Angeles, Cot 
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sion managership. The new Keystone | 
division manager is Robert G. MacDon- | 
ALD, an employee since 1928. 

Another recent appointment was that 
of Ratpu C. Dewey, formerly southern 
division engineer for West Penn Power 
Co. at Connellsville to the position of 
superintendent of lines for the company’s 
central division. He succeeds the late 
D. L. Colborn, who made his headquar- 
ters at Charleroi. Mr. Dewey started with 
West Penn in 1926 in the company’s 
Pittsburgh office as an engineer and was 
transferred to Washington in 1927. Eight 
years later he moved to Connellsville as 
southern division engineer. 


Westinghouse Electric Corp. 
Makes New Assignments 


Joun E. Fox has been named manager 
of industrial relations for the Westing- 
house Lamp Division, Bloomfield, N. J. 
He will direct the administration of indus- 
trial relations in the four plants of the 
division at Trenton, Belleville and Bloom- 
field, N. J., and Fairmount, W. Va. Mr. 
Fox has been assistant manager of in- 
dustrial relations in the Lamp Division 
since 1943. 

Appointment of Cot. Joun A. HOLMAN 
as business director of Westinghouse 
Stratovision has been announced. Colonel 
Holman, a veteran radio executive who 
assisted in organizing the present NBC 
network more than 20 years ago, went 
on the inactive list of the U. S. Signal 
Corps Reserve last March after more than 
five years of active duty. He is being as- 
signed to Stratovision by Westinghouse 


Radio Stations, Inc., where he is coor- | 


dinator of all FM broadcasting. 

H. A. Kiuc has been named merchan- 
dise manager and J. B. BAUGHMAN, prod- 
uct supervisor in the refrigeration special- 


| ties department at the East Springfield, 


Mass., Works. Mr. Klug was formerly 
project manager of war plant construc- 
tion for the Frank A. McBride Co., me- 
chanical contractors of Paterson, N. J. 
Mr. Baughman has been filling varied 
field and headquarters assignments in the 
refrigeration sales department for the 
past several years. 


PW. J. SHACKLETON, development en- 
gineer, Bell Telephone Laboratories, Inc., 
New York, N. Y., has retired. Mr. 
Shackleton joined Western Electric Co. 
in 1909 at Hawthorne, IIl., was trans- 
ferred to the physical laboratory in New 
York in 1910 as development engineer 
and continued with Bell Laboratories 
when they were established in 1925. In 
1928 he was appointed transmission ap- 
paratus engineer. His studies in the ap- 
plication of magnetic materials and refine- 
ments in the art of precision electrical 
measurements of impedance, time and fre- 











OUTDOOR 


FIRE PROTECTION 
CALLS FOR THE 


BLAW-KNOX 


AQUATOMIC 
FOG NOZZLE 


Each Aquatomic Fog Nozzle delivers a 
cone of atomized water particles with 
such force that they carry to the base of 
the fire in spite of air currents and 
drafts. This gives extra protection to 
transformer banks and storage tanks 
containing flammable liquids 


At the same time, they are fine enough 
to produce maximum cooling and 
quenching effect. Complete separation 
of particles prevents backflow of any 
electrical currents. 


The Blaw-Knox Aquatomic Fog Nozzle 
is non-clogging and maintains its pat- 
tern even under reduced pressures. 


shlso — 


Dry Pipe Systems, 9s 
well as Thermostatically 





Write for details 


BLAW-KNOX, 


SPRINKLER DIVISION 


829 Beaver Avenue, N. S., 
Pittsburgh 12, Penna. 


ce a a licen a il 


Standard Wet and - 


Controlled Pre-Action : 
and Deluge Systems. 
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. - - 80 of the 400 manufacturers with 
catalog data in the 1946 E-B-R give buy 
ing information on lighting fixtut 
equipment and accessories. 





Accurate Insulated Wire Corp. 
Adalet Mfg. 
Alden Products Co. 

Appleton Electric Co. 

Austin Co., M. B. 

Bead Chain Mfg. Co. 

Becker Bros. Carbon Co. 
Benjamin Electric Mfg. Co. 
Black Mfg. Co., M. 

Bridgeport Switch Co. 

Bright Light Reflector Co. 
Cannon Electric Development Co. 
Carpenter Mfg. Co. 
Champion Lamp Works Div. 
Chicago Transformer Div. 
Compco Corp. 

C. & P. Electric Works, Inc. 
Curtis Lighting, Inc. 

Day-Brite Lighting, Inc. 
Dongan Electric Mfg. Co. 
Drake Mfg. Co. 

Electro Mfg. Co. 

Electronic Laboratories, Inc. 
Essex Wire Corp. 

Fairbanks, Morse & Co. 

Faries Mfg. Co. 

Fleur-O-Lier Manufacturers 
Fostoria Pressed Steel Corp. 
France Mfg. Co. 

Gardner Electric Mfg. Co. 
General Electric Co. 

General Insulated Wire Works, Inc. 
Herwig Co. 

Holdenline, inc. 

Ideal Commutator Dresser Co. 
Jackson Electrical Co. 
Jefferson Electric Co. 

Joleco Corp. 

Joslyn Mfg. & Supply Co. 

Kahn Mfg. Co. 


PQaces.ce’ 
Lrahting HSE 


Kato Engineering Co. 
Kellogg Switchboard & Suppl 
Keystone Electric Mfg. Co. 
Killark Electric Mfg. Co. 
Kwikon Co. 

Leader Electric Mfg. Corp. 
Lighting Products, Inc. 
McGill Mfg. Co. 

Mitchell Mfg. Co. 

National Carbon Co. 
Newart Mfg. Co. 

Onan & Sons, D. W. 
Overbagh & Ayres Mfg. Co. 
Philadelphia Electrical & Mfg. Co. 
Pyle-National Co. 

Quadrangle Mfg. Co. 

Revere Electric Mfg. Co. 

Russell & Stoll Co. 

Simplet Electric Co. 

S & M Lamp Co. 

Sola Electric Co. 

Solar Electric Corp. 

South Bend Current Controller Co. 
Spero Electric Corp. 

Stackpole Carbon Co. 

Steel City Electric Co. 

Sylvania Electric Products, Inc. 
Thompson Electric Co. 

Tobe Deutschmann Corp. 
Trumbull Electric Mfg. Co. 

United Transformer Corp. 
Universal Clay Products Co. 
Verd-A-Ray Corp. 

Ward Leonard Electric Co. 
Westinghouse Electric Corp. 


Weston Electrical Instrument Corp. 


Wheeler Reflector Co. 

Wm. Penn Fluorscent Light Mfrs. 
Wood Specialty Mfg. Co. 
Wurdack Electric Mfg. Co. 
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E-B-R has been sent you to help in your problems of 
product comparison and selection. 


E-B-R gives|you in one place, instantly accessible 
catalog information making it easy to compare and 
select from among products of hundreds of manu- 
facturers. Pe 


609 pages of manufacturers’ catalog information .. . 


a directory section of unrivaled completeness, giving 
the names and addresses of all known manufacturers 
of thousands of electrical products 


... make E-B-R the most complete reference of prod- 
uct information in the electrical field. 


E-B-R is distributed each year immediately upon 
publication, under contract with the manufac- 


turers whose product data is contained therein, 
to the key men in certain specific industry classi- 
fications. 





Catalog & Directory Division 


McGraw-Hill Publishing Co., Inc. 
330 WEST 42nd ST. e« NEW YORK 18, N. Y. 
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SWITCHBOARDS 
SWITCH GEAR AND ACCESSORIES 


Why it will pay you to try 


Main Control Switchboard for 
power and light company. 
Fully enclosed; dead-front; 
circuit- breakers throughout. 
All panels individually hinged. 





I Exceptional Engineer- 
e ing Service. The wide 
experience of our Engineering 
Department has included the 
most difficult problems of 
switchboard design. We can 
send an engineer to combine 
our experience with yours in 
planning a job. 


6p Highest Standards. The 

ewide preference for Pel- 
ham Switchboards is largely 
due to the knowledge of elec- 
trical engineers that “Pelham” 
on a board definitely guaran- 
tees the best of materials and 
workmanship. 


¢p Unusual Cooperation. 

e@ We take full responsibil- 
ity for meeting all specifica- 
tions of architects and engi- 
neers, as well as municipal, 
state, or federal requirements. 
Our deliveries are made when 
promised. 


PELHAM ELECTRIC MFG. CORP. 
Erie, Pa. 


SPECIALIZED DESIGN 


o 


a 


~ UNEXCELLED QUALITY | 
PANEL BOARDS 





quency have had nation-wide recognition. 
During World War II, he had charge of 
important projects for the U. S. Navy. 
He also was appointed a consultant by 
the National Defense Research Council. 
Mr. Shackleton has served on committees 
of the American Society for Testing Ma- 
terials and the American Standards As- 
sociation. 


> L. R. Martin, manager of the Columbia 
County Rural Electrification Association 
for almost five years, has resigned to 
become associated with the North Wasco 
P.U.D., with headquarters at The Dalles. 


General Electric Co. Makes 
Engineering Appointments 


Dr. Royat K. Apspott, a member of 
the Pittsfield Laboratory of the General 
Electric Co. for the past three years, has 
left for Rio de Janeiro, Brazil, where he 
will be laboratory director for General 
Electric, S. A. 

C. R. DeReamer, formerly supervisor 
of safety and compensation for General 
Electric’s appliance and merchandise de- 
partment, and who has been located at 
the Bridgeport, Conn., Works since 1939, 
has been appointed general safety super- 
visor for the company, with headquarters 
at the Schenectady Works. Mr. DeReamer 
succeeds George E. Sanford now retired, 
who had been with the company more 
than 40 years and who pioneered in in- 
dividual motor drives at the River Works 
in Lynn before becoming safety engineer 
at the two Lynn plants, later past-presi- 
dent of the American Society of Safety 
Engineers, and a national figure in this 
field. 

F. B. Ennis has been appointed man- 
ager of manufacturing of the wiring de- 
vice division. Mr. Ennis joined General 
Electric in 1909 and was most recently 
superintendent of the wiring device sec- 
tion of the Bridgeport Works 

Harry K. Coxiins has been made 
manager of the resin and insulation ma- 
terials divisions, a position formerly held 
by the late Edgar L. Feininger. Mr. 
Collins, formerly manufacturing manager 
of the division in Schenectady, has as- 
sumed responsibility for over-all activi- 
ties connected with the company’s new 
silicone resins, oils, greases, rubber and 
water repellents as well as its Glyptal 
alkyd resins and insulting materials. 

Appointment of JoHn C. Morris as 
superintendent of manufacturing of the 
resin and insulation materials divisions 
of the chemical department has been an- 








nounced. Mr. Morris has been assistant 
superintendent for the past year. 
CuHarLtes K. West, commercial vice- 
president in charge of the Atlantic Dis- 
trict with headquarters in Philadelphia, 
has retired after more than 47 years of 
service. O. F. HAAs, manager of the Con- 


















SPEED 


post digging 
with this 


PERFECTION 


post hole digger 


This SturdE digger is de- 
signed and engineered for 
speed — built by the 
strongest known method 
of construction. Blade and 
shank are forged from 
one solid piece of high car- 
bon steel, then heat treat- 
ed. The blade takes and 
holds a keen cutting edge. 


Ash handles are square 
for two to three feet above 
blade. Then, tapered and 
rounded to give a firm, 
hand-fitting grip. The 
blade is attached to han- 
dle by hardened bolts that 
won't crystallize and shear 
off. 

These special SturdE 
features give you a Per- 
fection Post Hole Digger 
that is easy and economi- 
cal to use. Manufactured 
by The American Fork 
and Hoe Com pany, Cleve- 
land, Ohio, Makers of 
True Temper Products. 


STURDF TOOLS 


@ True TEMPER 
Prooucr 


Tapered blade is 12 
in. deep by 7 in. 
wide, forged from 
one solid piece of 
high carbon steel. 
Made in regular 
and heavy duty 
lengths. No seams, 
no joints, no welds 
to weaken and fail. 
Ash handles (7 and 
8 ft.) sanded and 
lacquered, have a 34 
in. span when open, 
carry foot marks to 
show depth of hole. 





Distributed by 
JOSLYN MFG. & SUPPLY COMPANY 
20 North Wacker Drive + Chicago, Illinois 


Branches and Warehouses with Complete 
Stocks in Principal Cities of the United States 
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Put These Pictures 


FP Fe Pree 







Above — Pump out water faster .. . handle heavy liquids and solids easier .. 


priming Homelite Portable Pump. 


Below — Operate electric tools .. . saws, grinders, drills and many others... with a Homelite 
Portable Generator. Use it also for floodlights on night jobs. 


. with a fast self- 











aa i a 
: 


Do you want to see these pictures come to life? Do you 
want to see how you, like thousands of others, can cut 
Operation costs... get more work done in less time .. . 
with Homelite Portable Gasoline-Engine-Driven Pumps 
and Generators? 


Then write, now, and ask us to have a Homelite Representa- 
tive arrange to give you a free demonstration. Without obli- 
gation to you in any way, he'll show you, right on your job, 
Homelite Portable Pumps and Generators zm action. You ask 
him questions. Run the units yourself. You can find out every- 
thing you want to know about their design and operation. You 
can see, for yourself, just what you can expect in on-the-job per- 
formance. Write today. 
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tinental sales district of the lamp depart- 
ment, also with headquarters in Philadel- 
phia, has succeeded Mr. West. WILLIAM 
H. RADEMACHER, manager of Mississippi 
Valley sales district since 1937, has been 
named to succeed Mr. Haas. 









How to design, construct, 
and calculate 
performance of 


POWER-TRANSMISSION 





> Dr. ArtHurR C. WILLARD, president of 
the University of Illinois, has retired to 

















~~ 
become president emeritus. He will re- | pyg. 
main in residence at Urbana, Ill., and will | cisneo 


* A he D @) Oo k continue research in various engineering 
fields in which he has been active for the 
oO p F te i R past 42 years. Dr. Willard’s engineering 
interests lie in power plants, heating, 
A simple, powerful tool, al- ventilation and refrigeration. 
lowing one man to open or close 
any box car door in a few sec- 


onds’ time. OBITUA RY 


Eliminates strained muscles, slips and 
falls, mashed fingers and other in- 

















































Get in on the postwar boom in 
rebuilding and expanding 
transmission lines....- 


Here for the first time is a book dealing 
exclusively with the design, the construc- 









juries due to binding doors. ; ° 

s J. Robert Crouse tion, and the day-in, day-out performance 
oan nee Setaet of = anes secteds of high-voltage transmission lines—key 

instead of minutes or hours is all that > ort Cr > » de; ras an- a PR eo 
is needed with the use of this tool. J. cee aaa 9 de yeep . factor in the tremendous job of conveying 

= : : nounced in the July 2/ Issue of ELECTRI- . . , 

ie is Slates io weight (45 the.) € : Regie . electric power. From the engineer’s first 
caAL Wor.ip, Page 10, was for many years | investigation and cost estimate on a pro- 


and easy to handle, yet is built 
for the rough handling to which 
it is naturally subjected. 


posed extension of the power transmission 
system, through working out voltage-drop, 
tension, and other calculations, to his field 
work in clearing right of way, erecting 
wood poles or steel towers and stringing 
conductor—this book is a sure, authorita- 
tive, easy-to-follow guide to transmission 
line work. 


Design, Construction and Performance 
By FRED C. DEWEESE 
jeneral Engineer, Carolina Power and Light Company 


297 pages, 5 x 8, 182 illustrations 
and tables, $3.50 


With this book an experienced practicing enki- 
neer provides a long-needed comprehensive 
work dealing exclusively with this increasingly 
important subject. The book presents step-by- 
step procedures from simple short-line prob- 
ems through lone high-voltage line problems 
requiring involved mathematics for their 
solution, and contains many hitherto unpub- 
lished methods of considerable interest and 
value to the operating engineer. 


Here's what the book covers: 


Comparison of copper, copperweld-copper, and 
A.S.C.R. conductor 

Comparison of single-phase and three-phase 
circuits 

Tabies showing resistance, reactance, and capacl- 
tance of the various conductors 

Calculations for voltage drop and power loss 

Methods of analysis for short, medium-length, 
and long transmission tines 

Auxillary censtants and linear constants 

Constructing the current diagram 

Mechanical properties for copper, copperweld- 
copper, and A.S.C.R. conductor 

Dimensions of timber used in wood poles 

oesen ef wood-poles H-frames for high voltage 

nes 

Sag and tension calculations 

Sag templates, insulators, clamps, vibratlon- 
dampers, sectionalizing switches, and other 
devices 


See the book 10 days on approval 


a5 
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the active spirit in the cooperative move- 










Write for Bulletin EW-86 







- . P 
Safety Eguipme nt for all InduAtuer 


eek 


28086 N. FOURTH STREET - PHILADELPHIA 33, PA. 







































1926 







ment that sought to harmonize the inter- 
ests of all branches of the electrical in- 
dustry. 

Starting his career in the incandescent 
lamp field, he conceived a cooperative 
publicity program for the lighting in- 
dustry, which was gradually expanded to 
embrace the entire scope of electric serv- 
ice. It was through his initiative that 
Camp Cooperation I was held at Associa- 
tion Island in 1912, which was the first 
conference of the outstanding men of all 


INSTALLATION branches of the electrical industry to dis- 
cuss the possibilities of cooperation in 
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The exclusive Everstick nut housing locks market development, and out of this] eens Sot Oy, Oe Y, Se 
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the Anchor firmly on the rod. This meeting came the organization of the ]§ S877 gamination on approval ae or ane 
speeds up installation. Plates are so Society for Electrical Development. It = postpaid. (Postage paid on cash orders : 
designed, that they expand easily into Cet soe eee f tl Rey a iit a oa cs suns eee ; 
undisturbed earth, and extra holding wes & recegaiien. oF these accomplish- _ BMC... oe e cence ee eee cnet eee neees : 
power is achieved. Made of tough, ments that Mr. Crouse was made the|$ address ............. ‘ 
a malleable iron. Write for recipient of the medal and purse for co- : Gib AM RRS. ko ecssees 
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of 1897, Mr. Crouse became connected 

with the electric lamp business following 

graduation, when he was taken into the 

Fostoria Incandescent Lamp Co., then 

owned by his father, John B. Crouse, and 

B. G. and H. A. Tremaine. Later the 

elder Crouse, the Tremaine brothers and 

F. S. Perry, owner of the Sunbeam In- 

candescent Lamp Co. of Chicago, merged 

their own plants and a number of others 

into the National Electric Lamp Co., 

with headquarters in Cleveland. This 

company formed the National Electric | 
Lamp Association to develop the incan- 
descent lamp and created Nela Park as 
its laboratory. 

Mr. Crouse assumed his father’s inter- 
est in the National Lamp Co. at the time 
of the latter’s death and took an active 
part in the development work at Nela 
Park. During the first decade of the cen- 
tury the National Electric Lamp Co. was 
sold to General Electric Co. 

The Crouse-Tremaine-Perry group pio- 
neered in the iceless refrigerator field, 
through acquisition of the Nizer patents 
and Mr. Crouse became president of the 
Nizer Corp. in 1926. Later he was asso- 
ciated with H. A. Tremaine and FE. J. 
Kulas in business development activities 
in Cleveland. Mr. Crouse had retired 


from active business a number of years 


ago. 


neer, power stations department, Du- 
quesne Light Co., Pittsburgh, died on 
June 29 in that city after a short illness. 
He was 76 years old. Mr. Kelton became 
identified with the Pittsburgh utility in 
1889 and after holding numerous engi- | 
neering positions, he was made assistant 
superintendent of power stations in 1918. | 
In 1925 he became special representative 
of the vice-president and general man- 
ager and two years later safety engineer 
of the power stations department, the po- 
sition he held at the time of his retire- 
ment in 1939, 


> J. Frank KELTON, retired safety engi- 


>Cato Heap, president of the Jackson 
Electric Membership Corporation, cover- 
ing eight northeast Georgia counties, died 
at Jefferson, Ga., on July 12. He had been 
president of the Jackson REA unit since 
its organization several years ago. 
>Wittiam L. Divety, 45, a sales engi- 
heer in the Buffalo, N. Y., area for the 
Century Electric Co. of St. Louis, died 
recently in a Buffalo hospital. 





>Lour D’Oxive, power sales engineer 
for the Alabama Power Co., Mobile, died | 
on June 8 at the age of 63. A native of 
Mobile, Mr. D’Olive became associated 
with the Mobile Electric Co., forerunner 
of Alabama Power Co., shortly after his 
graduation from Bliss Electrical School 


in 1907, 
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Long-life Douglas Fir poles of high quality Coast-type timber will 
extend the life of your pole lines and cut maintenance costs many 
fold. + BAXCO Long-Life Douglas Fir poles meet ASA Speci- 
fications and are pressure treated with coal-tar creosote or creosote- 
pentachlorphenol solution by the empty cell process to retain 8 lbs. 
of preservative per cu. ft. of wood, in accordance with AWPA Speci- 
fications. x Pressure treatment is the most effective and sci- 
entifically accurate method of injecting preservatives into wood. 
lhe poles are first subjected to a seasoning process under vacuum 
while being heated in the preservative in large steel hermetically 
sealed retorts. Hydraulic pressure is then applied for several hours 


until the wood absorbs an excess of preservative, after which a final 


vacuum is drawn to empty the wood cells of only the free dripping 


oil. The specified amount of preservative is retained, deeply im- 


pregnated into the pole 


Also Produced by 
J. H. BAXTER & CO. of 


Oregon — au associated 
company. Plant and Yard 
Eugene, Oregon 


DAMA RAED 


333 MONTGOMERY STREET - SAN FRANCISCO 4, CALIFORNIA 
LOS ANGELES - LONG BEACH - ALAMEDA: CALIFORNIA, U.S. A. 








POPDOM 


MANUFACTURERS & MARKETS 


Copper, Tin, Silver, Lead Short; Price Unchanged 


Metals of interest to the electrical 
manufacturing industry had not settled 
in price nor eased in supply this week. 
Copper, tin, silver and lead markets were 
marking time waiting the outcome of 
governmental price control action. 

Copper still remains tight. The Office 
of Metals Reserve is releasing 70,000 tons 
for shipment to domestic consumers, a 
large percentage consisting of wirebars. 
Concentration on wirebars has created a 
temporary squeeze in shapes required by 
brass mills. The price situation in the 
domestic market remained unchanged 
while foreign copper advanced to 16 cents 
per pound. Copper was then placed 
under export control. 


1946 Demand 1,300,000 Tons 


The Office of War Mobilization and 
Reconversion estimated the total demand 
of refined copper in 1946 will exceed 
1,300,000 short tons. With fall produc- 
tion for the remainder of the year and 
with stepped-up imports, the same agency 
does not expect the supply to exceed 850,- 
000 tons. The difference or shortage of 
150.000 tons cannot be made up from 
government-owned stock piles which on 
June 30 totaled 273,875 tons. The OWMR, 
consequently reported to President Tru- 
man that “even under the best of cir- 
cumstances copper will continue scarce 
throughout the rest of the year.” 

E. Sengier, managing director, Union 
Miniere du Haut-Katanga, Belgian Congo 
copper producer, in reviewing the copper 
outlook stated the United States will need 
to import 400,000 tons annually to sup- 
plement domestic production. Chile and 
Canada to be the countries most 
likely to fill this gap, he continued. In 
reference to England, he expects that 
country to increase its needs for copper 
because of the desire to manufacture 
copper products for home consumption 
and for export. 


seem 


Tonnages supplied by 
the Empire do not appear to be sufficient 
to meet England’s production program. 
German, Russian and Japanese produc- 
tion and consumption are at present an 
unknown quantity, he concluded. 

Tin is also short and informed min- 
ing sources state that this will continue 
until the latter part of 1948 or early 
1949. The four-month deadlock in the 
negotiations between the U. S. govern- 
ment and the Bolivian mine owners is 


136 


expected to be broken momentarily. The 
stalemate has been over price—the U. S. 
not acceding to the rise of 74% cents a 
pound sought by the mine owners. 

Under last year’s contract, Bolivia 
shipped this country 26,000 tons at prices 
ranging from 6314 cents a pound for all 
deliveries made in the first three months 
following signing of the contract, and 
58% cents for the final quarter year. 

Early in the present negotiations, the 
U. S. government offered 62% cents per 
pound and the mine owners demanded 
68 cents. This later was dropped to 
66 cents and the government made an 
offer of 634% cents plus a 1 cent a pound 
benus if shipments between April and 
December of this year show an increase 
over 1943 and 1944. Tin production has 
decreased 10 percent since the end of the 
war but authorities believe that the major 
portion of this can be retrieved with a 
66-cent price. 

Silver is likewise tight. In fact, H. L. 
Erlicher, vice president, General Electric 
Co., stated this week that the shortage of 
this metal is threatening the output of 
many of the company’s products. He 
reported that G.E. uses 5.000.000 ounces 


yearly in solder form and for contact 
points on industrial control equipment, 
etc. 

Handy & Harmon announced on June 
11 that “in the absence of an OPA 
ceiling, silver has been offered in the 
market today, and we have established a 
New York official quotation of 90% 
cents.” Following Senate action, con- 
ferees representing both Houses have the 
matter before them and an agreement on 
the sale of Treasury silver at 90.5 cents 
is expected. 

Lead remained tight with the price un- 
changed at 91% cents, New York. Un- 
certainty over the price structure, with 
or without OPA, limited sales last week 
to 2,368 tons. Effective August 1, 25 per- 
cent of current production will be set 
aside to form a reserve supply for emer- 
gencies and lead from the “kitty” may be 
allocated along with the foreign metal re- 
leased monthly by the Office of Metals 
Reserve. 


Buys General Tungsten Co. 


Cleveland-Tungsten, Inc., Cleveland. 
Ohio. a subsidiary of the Molybdenum 
Corp. of America, has purchased the 


SHARING HONORS—R. C. Norberg, president, Electric Storage Battery Co.. Phila- 


delphia, Pa., shares the pleasures and honors of the recently awarded certific 
of Distinguished Service to Naval Ordnance with the men who made it possible. 


ate 


Those 


responsible with Mr. Norberg (extreme left) are H. C. Allen, Wallace Nyce, F. T. 
Kalas, C. F. Norberg, Roland Whitehurst, and L. E. Lighton, vice-president in charge 


of engineering. 
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PIPE DREAM COME TRUE 


The Erath Cycling Plant in Vermilion Parish, 
Louisiana—employing one of the highest pressures 
used in such an operation—was designed and built 
by Stone & Webster Engineering Corporation. 

We offer industry wide experience in engineering 
and construction problems—from the most com- 
plicated to the simplest. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER INC. 
ee 
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Extra strength, to withstand any stresses — 
plus extra capacity to insure minimum IR 
drop! That’s the combination that has made 
these Sherman Soldering Lugs the standard 
of the electrical industry. 


Sherman Lugs are bright and clean, too, with 
no sharp edges or burrs — and the contact 
surfaces are FLAT. 


Write for catalog which gives full specifica- 
tions on a wide range of sizes and styles. 


H. B. SHERMAN MFG. CO. 


BATTLE CREEK, MICHIGAN 


HEAVY DUTY 
SOLDERING LUGS 








MAILING LISTS 
THAT 


WORK... 


McGraw-Hill Industrial Mailing Lists are a direct route 
to today’s purchase-controlling executives and _ tech- 
nicians in practically every major industry. 


These names are of particular value now when most 
manufacturers are experiencing constantly increasing 
difficulty in maintaining their own lists. 


Probably no other organization is as well equipped as 
McGraw-Hill to solve the complicated problem of list 
maintenance during this period of unparalleled changes 
in industrial personnel. These lists are compiled from 
exclusive sources, based on hundreds of thousands of 
mail questionnaires and the reports of a nation-wide 
a staff, and are maintained on a twenty-four hour 
asis. 


Investigate their tremendous possibilities in relation to 
your own product or service. Your specifications are our 
guide in recommending the particular McGraw-Hill lists 
that best cover your market. When planning your indus- 
trial advertising and sales promotional activities, ask 
for more facts or, better still, write today. No obligation, 
of course. 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
330 West 42nd Street New York, 18, N. Y. 











WAE 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 



























































| have recently made the following appoint- 


| Inc., Union City, N. J., General Tungsten 
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| during the first quarter of 1946. 





& 
General Tungsten Manufacturing Cv.. 









will continue to manufacture all types o! 
tungsten and other electrical contacts a! 
the Union City plant as heretofore. with 
N. H. Costan, vice-president in charge of 


operations. 














Manufacturers Make 
Sales Assignments 






Electrical manufacturing companies 






ments to their sales staffs: 







Joun S. Barnes Corp. of Rockford, IIL. 
has appointed George M. Pearse Co., 965 
Broad St., Newark 2. N. J., as its sales repre- 
sentative in the metropolitan New York and 
Newark territory. Hydraulic sales in this 
territory will be under the supervision of 
R. G. Pearse. Ernest C. Hawkins, for sev- 
eral years manager of the company branch 
sales office in Newark, will be transferred to 
the newly created Chicago office. 

EureKA WitiiAMs Corp. has opened a 
new regional sales office in the Candler 
Building, Atlanta, Ga., to facilitate contact 
with and expedite distribution of its products 
to distributors and dealers throughout the 
South. The new office will be under the 
management of Samuel B. Peppers, recently 
appointed southeastern regional sales man 
ager of the Eureka Division. 

Freepratt Corpe., New York, has appointed 
Samuel G. Boyd agent for Georgia, Alabama. 
South Carolina and eastern Tennessee. Mr. 
Boyd maintains an office in the Walton 
Building, Atlanta 3, Ga. 

Day-Brite Licutine Inc., St. Louis, Mo., 
has appointed E. RB. Bomar as sales repre- 
sentative with headquarters. at 2709 N. 
Potrero Rd., Phoenix, Ariz. 





































Milk, Water Cooler Output Up 


Electrically operated coolers needed by 
dairy farmers to protect milk supplies 
are rolling off assembly lines in Spring- 
field, Mass.. in a volume four times as 
great as the pre-war production rate, and 
average weekly output of drinking water 
coolers has doubled compared with pre- 
war figures, according to H. F. Hildreth. 
manager of the refrigeration specialties 
department of the Westinghouse Electric 
appliance division. He predicted that by 
fall production will be raised to a rate 
12 times that of the pre-war period. 





























Lamp Shipments Down 


Electric lamp shipments in the first 
quarter of 1946 dropped 43 percent te 
202 million lamps from the 355 million 
shipped during the fourth quarter o! 
1945. The value of the lamps billed 
dropped 40 percent during the same 
period to approximately $21.5 million, 
the Commerce Department reports. The 
abnormal drop was due mainly !o the 
electrical strikes which were in process 
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FIELD REPORTS ON BUSINESS 
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Building and modernization proceeding at an active pace and utilizing large quanti- 


ties of electrical apparatus. 


Export business in both apparatus and appliance fields 


increasing. Wire price confusion resulting from June 3 OPA order clearing. 


CHICAGO 


The fact that some materials are extremely 
dificult to obtain—and therefore the product 
cannot be delivered for 15 to 18 months— 
does not seem to be deterring the influx of 
orders for electrical switchgear. This is 
particularly true of certain types of insula- 
tors. Steel and malleable iron parts are 
also hard to find. Customers, however, have 
become accustomed to shortages and are 
placing orders far in advance. 

Business in the switchgear field took a 
decided spurt forward immediately after de- 
control on May 24, and was therefore not 
affected either by the demise of OPA on 
June 30, nor the recent resurrection. Since 
the supply of other items in the electrical 
field is considerably shorter than demand, 
the new decontrol power of the three-man 
hoard is not expected to be exercised for 
some time, 

Reports that many of the demands for 
home appliances are duplications and that 
consumers will not pay higher prices for 
these items when they become available are 
discounted considerably by leading manu- 
facturers in this area. 

Unfilled orders of one large radio corpora- 
tion for its peace-time product are reported 
equal to the peak of war-time unfilled orders 
and are sufficient to keep its plants operating 
at capacity throughout the coming year. 


PACIFIC COAST 


Building activity is increasing in the seven 
western states. Total volume of June per- 
mits issued was $69,401,815. This is double 
the June, 1945, figures but is a decrease of 
12} percent from last month. New gov- 
ernment construction includes a high pro- 
portion of electrical work, such as_ the 
$1,194,259 award for the steam and electri- 
cal distribution systems for the Tacoma 
Naval Station, the $1,570,000 award for the 
power and utility expansion at Tongue Point 
Naval Station, Ore., and the $300,000 chiefly 


for power lines and radio transmission facili- 


ties at Inyokern, Calif., Naval Ordnance 
Mation. 
Veterans’ hospitals recently allotted to 


this territory are a $2,500,000 structure for 
Phoenix and $3,500,000 for Seattle. 

OPA’s restoration has caused little if any 
teversal in pricing policy among wholesalers 
and dealers who, in fact, have been busy 
applying the last group of OPA orders is- 
sued prior to July 1 and who requested their 
organizations not to make any unsanctioned 
increases, 

Confusion over proper application of the 
June 3 copper wire advances resulting in 
the holding over of much billing has been 
cleared up by up to receipt of new price 
schedules from manufacturers and July bill- 
ing therefore will be increased. Copper and 
ron wires will also reflect the 6 percent 
teight advance which went into effect on 
‘outhern and western rail lines the first of 
the month, 

_ Worthington has been awarded a contract 
‘or six pumps for the Delta-Mendota pump- 
ing plant. a part of the California Central 
Valley Project, Recent REA allotments for 
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the far West cover $90,000 for Ferry County, 
Wash.. $190,000 for lines around Veronia. 
Oregon, and $270,000 for 198 miles of line 
to serve 348 customers in San Bernardino 
County, California. 


NEW ENGLAND 


Industrial plant improvements embodying 
many additions and changes in electrical 
equipment are actively’ under way. Consult- 
ing engineers are extremely busy on project 
work and construction organizations are al 
the height of seasonal activity. Communi- 
cation projects are moving with great vigor. 
All this is in the face of severe handicaps 
in material supply which present a some- 
what spotty economic landscape. Metal 
shortages are still troublesome. 


B.&M. R.R. will spend about $128,000 on | 


improved electrical shop facilities at Billerica. 
Mass., including new lighting, machine tool 
drives and distribution equipment. Much 
electrical equipment will be required by a 
projected $8,500,000 harbor transit tunnel 
extension at East Boston. General Electric 
plans a $500.000 expansion program at its 
Fitchburg (Mass.) factory. Air-condition- 
ing equipment is being requisitioned for 
church applications, a notable installation of 
the Hastings type having been provided for 
Hope Congregational Church, Springfield, 


Mass., with others to follow in central | 
Massachusetts. Interest in modernizing | 
school-room lighting is active. Springfield. 


Mass.. has launched a program under which 
400 Holophane “Correctalites” 
bought for the High School of Commerce. 
At Tapley Schoo] a typical installation of 
nine 300-watt “Holophane Correctalites” suc- 
ceeds four 150-watt open-bottom luminaires 
in a classroom with a rise from 6 to 35 foot- 
candles average intensity. 


Seventy-three non-housing authorizations | 


totaling $1,609,000 in building materials were 
issued last week by the CAA at Boston, in- 
cluding hospital changes and additions ag- 
gregating $453,000 and a $128,000 psychologi- 
cal laboratory at Harvard College. 


NEW YORK 


Export business in both apparatus and 
appliances is enjoying a decided spurt. In 
October, apparatus and electrical machinery 
exports totaled approximately $20.000,000 
per month. They are now leaving this coun- 
try at the rate of $60,000.000 per month. 
Electrical appliances have likewise made a 
300 percent gain in the same period. October 
figures were $250.000 and the present exports 
range between $750,000 and $800,000. 

The greater percentage of this increase is 
due to the increased activity of foreign repre- 
sentatives handling American products. Sev- 
eral large British and French agents as well 
as South African and Far East representa- 
tives have visited America and “set-their- 
sales-sights.” 

Production of apparatus and appliances is 
continuing to climh. Several manufacturers 
stated this week that output of steam tur- 
hines, switchgear, insulators, and insulating 
materials would reach a post-war high in 
September. 
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Matthews Wire Clips 


It’s a fallacy to think that 
Matthews Wire Clips are 
only used on guy wire to do 
away with the time and guy 
wire wasted serving above 
the guy clamp. For every 
Matthews Wire Clip sold for 
the purpose mentioned above 
500 are sold for holding serv- 
ice drop wires. They save 
time and waste of twisting 
wires back on_ themselves. 
Make neater job as shown in 
photograph above. 


The patented locking 
tongue shown in photograph 
below is inserted between the 
wire forming the loop and 
the clip is clamped tight over 
the insulation with pliers or 
wire connectors. 


Thousands of Matthews 
Wire Clips are used in pref- 
erence to serving stranded 
guy wire above the clamp. 
Save guy strand and make 
neater job in less time. The 
patented locking tongue pre- 
vents slipping. Made of high 
strength aluminum. 


Priced as low as $3.25 per 
100. Write for free sample, 


prices and bulletin. 





W. N. MATTHEWS 


CORPORATION 
ST. LOUIS, U. S. A, 
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Wherever COFFING HOISTS are in- 
stalled there is a noticeable saving in 
manhours and manpower. New uses 
are being found daily in all kinds of 
plants and industry—whether it’s 


production, construction or mainte- 
nance. a 


Paes 


eon. 
Model 


F Ge 
99 S ur 
et same Tru 


There is a COFFING HOIST to meet 
your requirements. Contact your sup- 
ply house for detailed information or 
write for our Bulletin Form E 4. 


aa UE | 


Danville, Illinois, U.S.A 
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SALES OPPORTUNITIES 
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On1o—Columbus & Southern Ohio Elec- 
tric Co., Columbus, has approved plans for 
addition to power substation on Acadia 
Ave., and work will be placed under way at 
once. 


ILLiInois—Commonwealth Edison Co., Chi- 
cago, has completed plans for remodeling 
and improving Northwest generating sta- 
tion, 3400 North California Ave., with instal- 
lation of additional equipment. Contract is 
scheduled to be awarded soon for structural 
work. 


New York-—Genexal Bronze Corp., 34-19 
Tenth Ave., Long Island City, New York, 
plans new plant at Hempstead, L. I., com- 
prising a main one and multi-storv building 
and auxiliary structures, with machinery and 
electrical equipment. Cost reported close to 
$2.0C0.000. Financing has been authorized 
and work will begin in near future. 


FLrorma—Town Council, Wauchula, has 
plans maturing for alterations and improve- 
ments in municinal power plant. with instal- 
lation of new desel engine-cenerator unit 
and avviliary equinment. Cost approximately 


$110.000. Bids scheduled to be asked soon. 
Trx+s—Shell Oil Co.. Inc.. Shell Build- 


ine, Ilouston, plans new power plant at oil 
refinerv in Deer Park district. rear Houston. 
reported to cost close to $2.500.000, with 
eenerator. boilers and auxiliary equipment. 
Proposed to begin work in near future. 


TpoAHo—Bureau of Reclamation, Denver. 
Colo.. will receive bids until Auenst 26 for 
one three-motor. floor-overated. 15-ton trav- 
eling crane and one lifting beam for C-line 
canal pumping station, Boise project. Pavette 
Division. Eanipment will he installed by 
government (Specifications 1442). 


Catirorntra—Citv Council. Glendale, will 
receive bids until August 15 fer fovr cen- 
trifneal hooster numps, each with reting of 
6.000 gal. per min.. everatine at 1800 rpm.. 
side suction: four 600-hp.. 1.800 rpm., svn- 
chronous motors and controls; two two- 
stage centrifugal hooster pumps, 2.000 gal. 
per min.; two 250-hp. synchronous motors 
and controls; one centrifyeal booster pump. 
2.700 gal. per min.: one 250-hn. svnchronons 
motor and controls (Specification No. 386). 


Catrrornta—Pacific Gas & Flectriec Co.. 
San Francisco, has authorized plans for ex- 
pansion in local generating station “P”. 
including new multi-sterv addition and _ in- 
stallation of two 100.500-hp. turbine-genera 
tors, high-pressnre hoilers and auxiliar 
equipment. Also enlargement in switcli 
yard and extensions in transmission lines. 
power substations and other operating fa- 
cilities. Proiect will he completed late in 
1948, and will represent total investment of 
about $19.000000. Program initially was 
contemplated in 1941, but has been deferred 
until -present time owing to economic situa 
tion. 


Trtmor—Aluminum Co. of America, Inc.., 
Gulf Building, Pittsburgh, Pa., plans new 
plant at Des Plaines for manufacture of 
aluminum die-castings, comprising main one 
story building and several auxiliary struc- 
tures, about 190,000 sq. ft. floor space in all, 
with machinery and electrical equipment for 
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large output. A boiler house and power sub. 
station are planned. Entire project reported 
to cost in excess of $1,000,000. Applica. 
tion has been made to CPA, federal agency. 
for permission to proceed with erection. 


DeLawArE—War Department, Washington, 
D. C., has authorized plans for new hospital 
at Wilmington, to be constructed under di- 
rection of army engineers for Veterans’ Ad- 
ministration, comprising a group of mullti- 
story buildings. Installation will include an 
air-conditioning system, refrigerating plant, 
boiler house and power substation, electric 
elevators, underground conduit system, ex- 
terior lighting units and other electrical 
facilities. Cost estimated at $4,950,000. Bids 
are expected to be asked in about 60 davs, 
Massena & duPont, 704 Delaware Ave., Wil- 


mington, are architects. 


Micuican—U. S. District Engineer Office, 
Guardian Building, Detroit, is asking bids 
until August 14, for proposed new _ hydro- 
electric power plant at St. Marv’s Falls, St. 
Mary’s River. Sault Ste. Marie. Station build- 
ing will he 73 by 219 ft., with installation 
to include four hydraulic turbines and 
generators, three of which will have a rating 
of 6.975 hp. each. and the other, 3,000 hp 
(Invitation 18). Entire project is estimated 
to cost about $3,500,000. 


InpIANA—Municipal Light and Water De- 
partment, Argos, is considering extensions 
and improvements in power plant, including 
installation of new diesel engine-generator 
unit and accessory equipment. Estimates of 
cost are being made. 


Trexas——Carbide & Carbon Chemicals Corp., 
Texas City, plans expansion in local plant, 
comprising several new structures for pro- 
duction of special chemicals, with machinery 
and electrical equipment for large capacity. 
Cost reported close to $1.000.000. Main of- 
fices are at 30 East 42nd St., New York. 
N.. ¥. 


OreEcon—Bureau of Reclamation, Denver, 
Colo., will receive bids until August 28 for 
construction of Adams pumping plant, main 
division, Klamath project, Oregon-Cali- 
fornia (Specifications 1423). 


Minnesota—Water, Light, Power and 
Building Commission, Fosston, will receive 
bids until August 15, for extensions and 
improvements in municipal power plant, as 
per plans and specifications on file. 
Alderman is secretary. 


Catirornia—War Department, Washing: 
ton, D. C., will have plans prepared at once 
for new general medical and surgical hosp 
tal at Fresno, for Veterans’ Administration, 
construction to be supervised by army engl 
neers, consisting of an extensive group ° 
one and multi-story buildings. Installation 
will include boiler house and power substa- 
tion, underground and overhead lines for 
exterior lighting an] other service, electric 
elevators, air-conditioning system, refrigerat: 
ing plant, and other mechanical and electri- 
cal facilities. Cost estimated about 
$4,445,000. Bids are scheduled to be asked 
early in fall. Masten, Hurd, Huber 
Knapik. 407 Sansome St., San Francisco, 
are architects. 
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Quick Identification 
Saves Costly Hours 


Premax Stamped and 
Embossed Metal Let- 
ters, Figures and Tags 
make possible ready 
identification under 
all weather conditions. 


Send for details. 


met ettes Froducts 


Division Chisholm-Ryder Co., Inc. 
4606 Highland Ave., Niagara Falls, N. Y. 








STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for insulat- 


ina bare wire. Heat resistant. High di-electric 
an! mechanical strength. Made in U.S.A. Quality 
beads at low cost. Quickly applied. Flexible. 
Beads shown above are approximately half actual 
size. Ask for price bist and samples. 


STAR PORCELAIN CO. 
51 Muirhead Ave. Trenton, N. J. 


STAR PORCELAIN COMPANY, Ltd. 
49 MAIN ST., TORONTO 14, ONT. 
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Cable Taps, Lugs, 
Tees, Service Connec- 
tors, Grounding Clamps, 
Straight and Parallel 
Connectors, Elbows, etc., 
etc. 


PENN-UNION ELECTRIC CORP. 
ERIE, PA. 








| Private Capital 
| Available 


Group will invest in, or pur- 
| chase outright, business 
| propositions of merit. Size 
|| no object. Write 8EW-Box 
| 226, Church Street Station, 
| New York 8, N. Y. 
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Recent Rate Changes 


Kansas Power & Licut Co. has put into 
effect lower rates for residential and commer- 
cial users of electric service in a number of 
Kansas cities. The new schedule became ef- 
fective July 1. Cities which benefited by the 
new rate schedules were Hutchinson, Salina. 
Abilene, Junction City, Manhattan, Atchison, 
and South Hutchinson. New schedules pro- 
viding for savings to these two classes of elec- 
tric consumers were filed recently with the 
State Corporation Commission. “The filing 
of the new schedule is another step in our 
general rate program which calls for reduced 
rates when conditions appear to warrant,” 
Deane E. Ackers, president of the utility, 
said. “Predicated upon 1945 consumption 
we estimate these new schedules will result 
in a saving to customers in the classifica- 
tions affected in the cities covered by this 
filing, of about $137,000 per year. Previously. 
on April 1, reduced rates were put into effec! 
in many of the small towns and communi 
ties in our territory. The wide acceptance 
and increased use of electric service, and the 
outlook for still further expansion in the fu- 
ture, we believe justifv putting these lower 
rates into effect now.” 


SOUTHWESTERN Gas & 
Shreveport, La., has been ordered to make re- 
ductions averaging about 8 percent in its 
electric rates in 20 Louisiana communities 
Lamar T. Loe, Publie Service Commissioner 
has announced. The new rates, effectiv 
August 31, would average a reduction of 7.97 
percent to domestic consumers in Shrevepor 
and Bossier City, 24.94 percent to those ir 
Vivian and an average of 8.25 percent t 
those in 27 other communities. 
and other special rates would be reduced ap- 
proximately in the same proportion, with the 
total reduction amounting to $265,000. The 
Arkansas Public Service Commission has 
ordered the company to show cause Septem- 
ber 9 why action should not he taken te 
effect rate reductions to its 18,288 customers 
in some 60 Arkansas cities and towns. 


NORTHERN PENNSYLVANIA Power Co. 
which supplies electric service in the Village 
of Waverly and in the western portion of the 
Town of Barton, Tioga Countv. has heer 
granted permission by the New York Public 
Service Commission to revise its rate sched 
ules providing for a reduction of approxi 
mately $4,400 per year to its customers. The 
new rates became effective as of Jnlv 12 
The existing minimum charge of $1 per 
month remains unchanged, but the amoun! 
of electricity allowed the monthly minimum 
charge is increased from 11 to 12 kw-hr. ip 
the residential classification. Other changes 
are estimated to result in savings from 7 
cents to 56 cents per monthly bill. Reduc- 
tions are also provided in the general serv- 
ice classification. 


O. W. Roskill, London, Eng. 
Opens Office in New York 


After 15 years of limiting its opera- 
tions to serving British interests. O. W. 
Roskill, 14 Great College St.. London. 
has opened a New York office to serve 
American concerns interested in initiat- 
ing or extending manufacturing or mar- 
keting operations in the United Kingdom 
and certain overseas countries. 

Offices have been opened at 745 Fifth 
Ave.. New York City, and C. R. Vail will 


head operations in this country. 
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Evecrric Co.. 


Commercia’ 





Aut the strength and pereni 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 
corrosion, 












Ask the distributor 
of Crapo Galvanized 
Products near you o% 
write direct for fur- 
ther information! 


INDIANA 
STECCL & WIRE CO. 


MUNCIE, INDIANA 


CABLE-SPLICERS’ 
WIPING CLOTHS 


IMPROVED PATTERNS OF 
GREATER UTILITY 
Formed-flexible Finishing 
Cloths. Catch Cloths. Crotch 
Cloths. New Type Cloth for 
Vertical Joints. 


Send for literature and prices. 
GEO. £. WILLIAMS, Mfr. 


3035 Aldrich Ave. So. 
Minneapolis, 8, Minn. 





DOSSERT 


CONNECTORS 











A one piece heavy duty cable 
tap. No loose pieces. Cables read- 
ily inserted from end or sides as illustrated. 
For complete listing of Power connectors 
send for Catalog 45. 


DOSSERT MANUFACTURING CORP. 


249-255 Huron St., Brooklyn, N. Y. 
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PROFESSIONAL SERVICES 


Associated Engineers, Inc. 


Joseph C. Lewis, President 


Management Consultants 
Engineering Architecture Accounting 
Organization - - Methods - - Costs. 


230 E. Berry St., Fort Wayne 2, Ind. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N. Y 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4708 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 
Economic and Business Surveys 


Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. | 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 
Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK packard Building CHICAGO 


DOBLE ENGINEERING COMPANY 


Blectrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications. 


Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Tl. 


a 
Ebasco Services Incorporated 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 
Specializing in 
TECHNICAL SERVICES 
to those intent upon good quality 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons. 

288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 
ENGINEERS 


DESIGN «¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York e Philadelphia « Chicago e Los Angeles 


PAUL E. GERST & CO. 
CONSULTING ENGINEERS 
Specialists in 
Electrical Product Design 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio’ Communications, 
205 W. Wacker Dr. Chicago 6, Il. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates e Labor relations ¢ Safety « 
Purchasing ¢ Costs ¢ Laboratory 

61 Broadway Reading 17 & Sansom 
New York Pa Phila., Pa. 
1417 K St. N.W. Washington, D. C. 


RAYBURN M. HAMILTON 


Professional Engineer 


711 Scanlon Bldg. Houston, Texas 


FREDERIC R. HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Knoxville Houston San Francisco 


HENKELS & McCOY 


(BDlectric & Telephone Line Construction Oo.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engincers—Economists 
RATE RESEARCH SALES RESEARCH 


FOR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 

Noroton. Connecticut 


LUCAS & LUICK 


ENGINEERS 
DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting )!ngineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, Il. 


Design 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane 


New York 


SANDERSON & PORTER 
ENGINEERS 


AND 
CONSTRUCTORS 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 


80 Broad Street, New York 4 


WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 

Waterworks and Sewerage | 
Reports—Plans—Supervision—Appraisals 


1304 €t. Paul Street Baltimore 2, Md. 


~, 





